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From the moment the spirit of ‘76 was born with the 

shot heard ‘round the world and proclaimed with the 

ringing of the Liberty Bell...sounds have played a 

vital part in our American freedom! 

Today, the freedom of every man, woman and child 

of this nation is inseparably linked with another sound 

—the protective roar of great new jet aircraft like 

Convair’s delta-wing supersonic F-102A all-weather 

Interceptor 


The modern minutemen of the U.S.A.F. Air 
Defense Command who fly these jet aircraft for your 


Let | reedom | 


protection never relax their vigil. Let Freedom Ring! 
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More than 25 years of engine development 
and the fasteners are still by ESNA 


Phese two engines... built by Pratt & Whitney Aircraft over 
twenty-five years apart... dramatically reflect the evolution 
of aircraft power plants. Back in the early 30's engines rated 
at several hundred horsepower pulled air frames at speeds 
under 200 mph. Today the mighty J-57 develops over 10,000 
pounds of thrust and rockets America’s fighters through the 
skies at speeds faster than sound. Both of these power plants 
embody the finest design and high precision production skills 
of their era; and both engines use Elastic Stop® nuts for 
important fastenings. 

During the past two and one half decades of power plant 
evolution, the greatest challenge presented to fastener manu- 
facturers by the development of jet engines has been the 
increase in temperatures at which the fasteners must perform 
efficiently. ESNA offered the industry the first stainless steel, 
silver-plated, long-beam self-locking nut for performance at 
1000°F. in 1947. And today ESNA is the first to produce a 






ia 


variety of locknut shapes manufactured from Type A286 
stainless steel. These self-locking nuts will meet the full capa- 
bilities of currently produced A286 bolts at any temperature. 

If you accept the practical value of more than two decades 
of this kind of field testing and of new development engi- 
neering to meet the needs of the industrv . . . you'll rely on 
Elastic Stop nuts, too. 





7) ELASTIC STOP NUT CORPORATION OF AMERICA 


N3-473, 2330 Vauxhall Road, Union, N. J. 
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~ FOR FREON REFRIGERATION 


NOW, A HIGH SPEED 
POSITIVE DISPLACEMENT 
COMPRESSOR 


Stratos’ positive displacement compressor is ideally suited for pumping 
gases against high pressure ratio heads at relatively low flow — volumes 
such as are involved in freon refrigeration systems for transport air- 
craft. Compression ratio is built in, avoiding backflow compression, 
and is independent of speed. The compressor is surge free and simple 
in construction, requiring no complex valving or control systems. It 
can operate at high speed —up to 40,000 rpm —keeping unit and 
drive, size and weight down. Drive can be hermetically sealed electric, 
turbine, hydraulic or direct from an engine. 


Two helical lobe rotors trap the entering gas, compress it in a confined 
area and deliver it to an exit port at the design pressure. The rotors are 
of a patented design, with a unique form already proved in a variety 
of industrial and aircraft applications. 


Stratos currently is developing freon refrigeration systems, incor- 
porating this compressor, for use in large transport aircraft. Other 
applications — such as pressurizing of high altitude aircraft — are being 
developed. 


For further information on this interesting development in compressors 
write to; 


“STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


: ee Main Plant: Bay Shore, .L. 1., N. Y. © Western Branch: 1800 Rosecrans Ave., Manhattaa 
Compressor Beach, Calif. » West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 


++ WHERE THE FUTURE 1S MEASURED IN LIGHT-YEARS! 
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By producing accurate simulations of all present 
and anticipated flight conditions, Texaco scientists 
can evaluate the performance of jet fuels in full size, 
actual combustors—keeping Texaco “flying” abead 
of the jets in the vital field of aviation. 

This is one of the country’s oldest and most 
comprehensive combustor research programs. It is 
the only one of such magnitude in the petroleum 
industry and is financed solely by Texaco. 

Lubricants as well as fuels are constantly under 
study at Texaco Research Laboratories. One result 
has been that— 


For over 20 years, more scheduled revenue airline 
miles in the U. S. have been flown with Texaco 
Aircraft Engine Oil than with any other brand. 





Nt the equipment in this building —the Talk to a Texaco Aviation Representative. Just call 


3-stage, 6-cylinder, 1500 h.p. air compressor; the the nearest of the more than 2,000 Texaco Distrib- 
air heater that produces 3,000,000 B.T.U. per hour; uting Plants in the 48 States, or write: 
the intricate measuring and recording devices—is The Texas Company, 135 East 42nd Street, New 
devoted to jet fuel research. York 17, New York. 
, hae et Teer 2 
oh SF. 
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TUNE IN... TEXACO STAR THEATER starring JIMMY DURANTE on television . . . Saturday nights, NBC. 
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3 GREAT AVIATION BOOKS 
— INDISPENSABLE FOR 
ENGINEERS, TECHNICIANS, 

DESIGNERS, STUDENTS, 
HOBBYISTS! 











Mo the AIRCRAFT 
The most of the WORLD 
complete 
aircraft 
book ever 


published 
ONLY $7.95 


New, fully revised and enlarged edition 
of the ONLY book that describes every 
aircraft in the world, including an im- 
mense variety of entirely new aircraft, 
radical combat craft, the latest commer- 
cial and research machines, plus modifi- 
cations of the older planes. With all vital 
statistics, specifications, and performance 
data. Fully illustrated with over 1000 
three-view silhouettes and photographs. 
A big 9” x 12” book. $7.95 





SUPERSONIC AIRCRAFT 
by Roy Cross 


This important and exciting book is an 
authoritative guide to supersonic aero- 
nautics. It covers aerodynamics, super- 
sonic shapes, high-speed heating, etc., 
and fully describes and illustrates the 
newest supersonic planes. It discusses 
the effect of sonic speed on pilots and 
presents an absorbing forecast of prob- 
able future technical advances toward 
the threshold of true space flight. 85 
photos and diagrams, 4 in full color. 
ONLY $2.50 
e 


——_———> The only 


JETAIRCRAT complete 
book on 
all kinds 
of jets! 
wma ome eee ONLY $6.95 








Every jet, rocket, or turboprop airplane 
or helicopter built by any country up to 
January 1955, fully described with all 
vital statistics. Complete data on speci- 
fications, performance and armament; 
data tables on every aircraft gas turbine, 
full engine index and aircraft index. A 
big 9” x 12” volume illustrated with 626 


| photos, 120 drawings, 444 three-view 


silhouettes. $6.95 





At any good bookstore or direct from 


HANOVER HOUSE 


503 Franklin Ave., Garden City, N. Y. 
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The Most Ciuulifil 


Aircraft Seats 
in the World... 


Aerotherm seats styled by 
Charles Butler Associates 
provide the ultimate in 
beauty, restful comfort and 
convenience. Design innova- 
tions include integral tables, 
contoured comfort with an 
open invitation to passenger 
relaxation. 

Structurally, they are de- 
signed to assure safety fac- 
tors in excess of conventional 
requirements. 

Why not contact our pro- 
ject engineers for your air- 
craft seating requirements? 


Project Engineers: 
THE THERMIX CORPORATION 
GREENWICH, CONN. 
THERMIX CALIFORNIA, INC., 5333 Sepulveda Bivd., Culver City, Calif. 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Quebec 
MANUFACTURERS : 
THE AEROTHERM CORPORATION 
BANTAM, CONN. 
Circle No. 2 on Reader Service Card. 


° 




















AMERICAN AVIATION 


Voice of the Industry Since 1937 


Editorial Offices: 1001 Vermont Ave., N.W., Washington 5, D. C., USA. 
Phone Sterling 3-5400. Cable: AMERAV. 


Advertising Offices: LaGuardia Airport, N. Y. Address: LaGuardia Airport 
Station 71, N. Y., USA, Phone Illinois 7-4100. 


WAYNE W. PArRRISH, Editor and Publisher 





ALBERT W. BENTZ, Managing Editor 


Eric BRAMLEY, News Editor JosePpH S. Murpnuy, Technical Editor 
DEPARTMENT EpDITorsS 
WiLLiAM V. HENZEy, Transport SELIG ALTSCHUL, Contributing Financial 
RoBertT M. LOEBELSON, Military Mary L. MILLER, Rates & Turifjs 
HENRY T. SIMMONS, Manufacturing RICHARD SHEARIN, Dayton 
KEITH SAUNDERS, News Analysis WILLIAM H. MarTIN, Art 
ANTHONY VANDYK, /nternational Lem A. HUTNICH, Production 
FRANCIS J. KEENAN, Legislative BERNARD Brown, Copy 
Henry P. SreierR, Electronics JeEAN-Marieé RIcuHe, Paris 
CHARLES SCHAEFFER, Features JaMES H. STEVENS, London 
Lois C. PuiMus, Business Aircraft JEWELLE Macarity, Airline Statistics 
Frep S. HUNTER, West Coast ARTHUR J. NEWFIELD, Research Director 





LEONARD EISERER, General Manager 
WILLIAM H. Pearson, Director of Advertising 





BUSINESS OFFICE 
Larry Brettner, Manager, Publications Sales; Geneva C. Kinnaird, Circulation Service 
Manager; Ellen P. Carmody, Advertising Service Manager. 


REGIONAL OFFICES 
New York City: Administration Building, LaGuardia Airport Station 71, New York, N. Y. 
William H. Pearson, director of advertising; Menard Doswell Ill, regional advertising 
manager; Joan G. Payne, sales promotion manager; M. Michael Cerick, regional advertis- 
ing manager. Phone: Illinois 7-4100. 
West Coast: 8943 Wilshire Boulevard, Beverly Hills, Calif.. Fred S. Hunter, manager; 
John Ball, Jr., Regional advertising manager. Phone: Bradshaw 2-656!, and Crestview 6-6605. 
Chicago: 139 N. Clark St., Chicago 2, Ill., Laurie S. Seward, regional advertising man- 
ager. Phone: Central 6-5804. 
Detroit: 507 Stephenson Bidg., Detroit 2, Mich., Brooks M. Robinson, Regional Adver- 
tising Manager. Phone TRinity 5-2555. 
London: The AAP Company, !7 Drayton Road, Boreham Wood, Hertfordshire, England. 
Phone: ELStree 2688. Cable address: STEVAIR, London. 
Paris: Jean-Marie Riche, I! Rue Condorcet, Paris (9%) France. Phone: TRU 15-39. 


PUBLISHING INFORMATION 
Published: Every other Monday by American Aviation Publications Inc., Washington, D. C. 
Printed at The Telegraph Press, Harrisburg, Pa. Entered as Second Class Matter in 
Washington and Harrisburg. 
Subscription Rates: For U.S. and Canada—$5.00 for |! year; $8.00 for 2 years. Other 
countries—$7.00 for | year; $12.00 for 2 years. Subscriptions limited to aviation industry 
personnel. 
Incerperates: Airports and Air Carriers; Aviation Equipment, The American Pilot; Avia- 
tion Sales & Service; U.S. Aviation; and American Airports. All rights te these names 
ere reserved. 
Change of Address: Send old address (exactly as it appears on mailing label on your 
copy of magazine) and new address, including zone number if any, to American Aviation 
100i Vermont Avenue, N.W., Washington 5, D. C. Allow two weeks for changeover. 


PUSLISHING CORPORATION 
American Aviation Publications Inc.: Principal offices at 100! Vermont Ave., N.W., Wash 
ington 5, D. C. Wayne W, Parrish, president; Leonard Eiserer, executive vice president 
and general manager; William H. Pearson, vice president and director of advertising; 
Albert H. Stackpole and Eric Bramiey, vice presidents; E. J. Stackpole, Jr., secretary 
treasurer. 

OTHER PUBLICATIONS AND SERVICES 
American Aviation Daily: Daily News service for the entire industry. $200 per year. 
Managing Editor—Keith Saunders 
American Aviation World-Wide Directory: Twice-yearly listing of products, people, and 
organizations. $7.50 each. Managing Editor—Marion E. Grambow. 
Official Airline Guide: Monthly publication of airline schedules, fares. World-Wide 
Edition: $19.50 per year, everywhere, North American Edition: $13.50 per year in USA; 
$14.00 in Canada; $15.00 elsewhere. Published from 139 N. Clark St., Chicago 2, Ill. Phone: 
Central 6-5804. Managing Editor—Robert R. Parrish. 
Air Traffic News (Incorporating Air Traffic Digest): Daily rates and tariff news. $175 
per year. Managing Editor—Mary Miller. 
Airports: Weekly newsletter for airport officials suppliers and services. Airmailed every 
Friday. $25 per year. Managing Editor—Lois C. Philmus. 
Air Information Divisions: 595 Broad Avenue, Ridgefield, N. J. Phone: Morsemere 6-8850. 
Directcr—Edward H. Henkler. 
Who's Who in World Aviation: First Edition Over 2,000 biographies of aviation's leaders. 
345 pp. Deluxe bound. $10.00 per copy, postpaid. 

Copyright 1956 by American Aviation Publications, Inc. 








eee - 





AMERICAN AVIATION 

















— 












» when they ask for the best 


ACY 
\| 
\| 
| 


7 f 


\ 


The story of how Hertz increased total revenue for Detroit 
Willow Run, Miami International, Los Angeles, San 
Francisco, Philadelphia, Kansas City, St. Louis, and others. 








| HERTZ 









CAR 








So one day the airport authorities signed up 


Once upon a time leading airport operators were with Hertz. New people flocked to their car 
puzzled and irritated because so many people rental concessions. Revenue soared by leaps and 
walked by their auto rental counters to the bounds Goodwill glowed all over the place! 


Hertz office 'round the corner. 








RESERVED FOR Mo ral ; Airline passengers 
HERTZ being what they are, it pays to 
RENT A CAR give ‘em what they want. And 








Hertz wins their business hands 
down in over 700 cities world- 
wide. Makes routing easy to every 


be 

final destination point. 
al Hertz is one asset that 
4 —— 
[sep 


———— ees 








pays off fast. For details, call 
or write Hertz Rent A Car System, 
Department C46, 218 So. Wabash 
Ave., Chicago 4, Illinois. 

Phone: WEbster 9-5165. 





Ever since, plane-loads of people have spent HERI Z 
their dollars right at these airports whenever 


they wanted to rent a sparkling, new Ford Rent a car 


Fordomatic or other fine Hertz car. 
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SAFEGUARDS 


“Gencij” JET IGNITION 


\ world-wide Bendix service organization of well trained 
personnel who have at their command the complete 
facilities of the service department of the Scintilla 
Division of Bendix, stands solidly back of the jet 
ignition equipment manufactured by this division. 

This veteran service organization, with over thirty 
years of experience in meeting ignition service problems 
of all kinds, is equipped with the facilities, parts, and 
know-how to assure that every customer may continue 


Export Sales and Service: Bendix International Division, 
205 East 42nd St., New York 17, N.Y 
Canadian Representatives: Aviation Electric Ltd 
200 Laurentien Bivd., St. Laurent, Montreal 9, Quebec 
FACTORY BRANCH OFFICES 

117 E. Providencia Avenue, Burbank, California « 512 West Avenue, Jenkintown 
Pennsylvania « Paterson Bidg.. 18038 Mack Avenue, Detroit 24, Michigan e 
5906 North Port Washington Road, Milwaukee 17. Wisconsin ¢ Hulman Building 
120 W. Second St., Dayton 2, Ohio ¢ 8401 Cedar Springs Road, Dallas 19, Texas e 
Boeing Field, Seattle 8, Washington « 1701 “K" Street, N.W., Washington 6, D.C. 


8 Circle No. 80 on Reader Service Card. 





to receive the satisfactory performance built into 
Bendix* Jet Ignition equipment. 

It is important to remember that when you specify 
Bendix Jet Ignition you get not only the best in design 
and performance, but you are assured that wherever you 
fly, the finest service organization in the industry is 
readily available to maintain the quality that has made 
Bendix—The Most Trusted Name in Ignition. 


*TRADE MARK 


Gen Oi 
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AVIATION CORPORATION 


SCINTILLA 
DIVISION 
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Personal View 


By WAYNE W. PARRISH 





The Airplane Leads a Merry Chase 


T IS SCARCELY sensational news that the airlines 

of the world have turned in another record-breaking 
year all around the globe. The upward trend is taken 
for granted. 

Yet there is drama in these gains. Real drama. 
Reflect for the moment and you can sense it. The dreams 
and sweat of the pioneers have created a truly great 
industry. 

Last year was only the tenth year of commercial 
transatlantic air service, yet over 652,000 passengers flew 
between the continents in the medium of air. That’s a 
lot of passengers—18.58°,, more than the preceding year. 
How such a figure would have been scoffed at a genera- 
tion ago if anyone had been so foolhardy as to predict it! 

In the U.S.A. the record is at least as impressive. 
Over 38 million passengers were carried by scheduled 
carriers last year. American Airlines alone carried over 
seven million. 

These are astonishing figures for an industry not 
yet thirty years old. 

The direction is up. It will be up for a long time. 

But the problems of air transport are multiplying, 
not decreasing. They are nothing short of staggering. 

First and foremost is air traffic control. In the 
U.S., particularly, this has become critical. Saturation 
has been reached in many areas. President Eisenhower 
has appointed able Edward P. Curtis to tackle the 
enormous job of laying out a program to meld com- 
mercial, civil and military airways control into a system 
suitable and adequate for the future. It’s a tough project. 
But it must be solved soon before commercial jets go 
into service and before major tragedy occurs on the 
airways. 

The technical performance of the airplane has 
out-paced every other element in the field of air trans- 
port. It has placed a stress and strain on company organ- 
izations. It has outrun ground handling facilities. It has 
run far ahead of governmental regulatory brains. And it 
has out-flown almost everything else except the public’s 
desire to patronize it in increasing numbers. 

If there is any single astonishing feature of air 
transport today it is that the whole thing performs as 
well as it does. 

The growth record has taxed every airline organ- 
ization. Many have failed to train sufficient junior execu- 
tives to move into key positions. Some companies have 
attempted to expand exclusively from within but the 
ingrowing technique has long since been abandoned by 
progressive industrial concerns as being wholly inade- 
quate for mature growth. Many changes in executive 
personnel are in store for the next decade as more and 
more pioneers retire. Too few organizations are com- 
petently staffed for the stresses and strains to come. 

Governmentally, the record of industry growth 
has out-run the regulatory brains. In a large sense it 
can be said that industry has progressed in spite of and 
not because of sound government regulation. In the final 
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analysis it has been the public and competition that 
have been the prime regulators of the air carriers. But 
outside the U.S. the public has not been in a position 
to be such a dominant force in seeking and obtaining 
improved service. 

Where air transport is running into its heaviest 
weather is in the international government area where 
national interests and jealousies and local protectionists 
place ramp blocks in the way of expanded services. The 
sky is open but the ground rights are not. Those who 
had hoped for genuine freedom of the air have become 
disillusioned as more and more national interests restrict 
freedom of service and schedules. The problem of traffic 
rights has become more confused and frustrating each 
year. 

Ground handling continues to be a major problem 
for all carriers. While airport-to-airport time has been 
reduced steadily, there have been too few improvements 
on the ground. Whether wisely or not, carriers generally 
have avoided responsibility for passenger-handling except 
on an airport-to-airport basis. As the flying part of the 
journey has become more comfortable and faster, the 
ground segment has become more troublesome and 
lengthy. It is a major problem to which the airlines have 
attached insufficient importance. 

Air freight continues to make some gains but red 
tape plagues the international field. It usually takes more 
time for a cargo item to move from airport to city center 
than for the air journey no matter how long the latter 
may be. 

Airlines have become more businesslike in their 
approach to the public but many of these gains have 
gone unnoticed because of the constant expansion of 
traffic volume. The most irksome feature of air transport 
—reservations—is also the most baffling. The no-show 
problem is a very large one and remains to be solved. 
Top managements have been so engrossed in the magni- 
tude of the equipment, financing and organizational 
problems that insufficient time and attention has been 
given by top personnel to such vital matters as no-shows. 

Sales-wise there are many areas for future expan- 
sion which will doubtless get more attention when and 
if available equipment catches up with demand. One 
large area for attention is the attraction of European 
traffic to North America. Emphasis to date has been on 
carriage of Americans to Europe, but little attention has 
been given to flying Europeans to America. The airlines 
will have to put pressure on the U.S. government to 
ease formalities for visitors and they will also have to 
develop cheap package tours. There is a fine potential 
market here awaiting development. 

In this seventh annual air transport issue of 
American Aviation will be found a bountiful supply 
of statistics and information relating to industry progress, 
both in the U.S. and abroad. It is a record of enormous 
achievement. It is also a vigorous indication of chal- 
lenging problems ahead. 








Last year, Capital Airlines put a new sound 
in the sky —the distinctive sound of the 
turbine powered Viscount, heralding the jet 


age of flight. 


Now, years ahead of any other U.S. airline, 


Capital brings you the smooth, quiet comfort 


and is powered by Rolls-Royce 





The Viscount is manufactured by Vickers-Armstrongs 








and the exceptional speed of the turbo-prop 
Viscount. Service is now available in the 
following cities: New York, Pittsburgh, 
Cleveland, Detroit, Chicago, Washington, 


Norfolk, 


New Orleans. 


Atlanta, Birmingham, Mobile, 


Watch for expanded Viscount schedules. 


Capital 


AIRLINES 
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Production Spotlight 


* With two of its Douglas R6D (DC-6A) aircraft and two 
RSD (DCA) already out on lease to commercial carriers, Navy is 
making plans to lease out 25 R4Ds (DC-3s). 





* Project Capsule, being monitored by the Navy, calls for the de- 
velopment of a simplified pilot escape installation which will enable 
him to get out of an aircraft at supersonic speed without danger. Most 
of the expensive electronic equipment in the plane will be contained 
in the capsule and therefore reusable. 


* Two new helicopter projects will be started by Navy next 
year, and development will continue on the large cargo unloader 
helicopter for the Marines. Initial orders also will be placed for three 
new plane types, including one whose powerplant won’t be ready until 
January 1958. 


* Bristol BE 41 turboprop may be installed in the production 
version of the Bristol 191 twin-engine helicopter. It is a 2,000-hp unit 
specially designed for rotorcraft application. 


® First move has been made in a program for the Krupps- 
controlled Weser Aircraft Company to produce components for Re- 
public F-84Fs and RF-84Fs to be supplied to German Air Force. The 
Bremen firm has been given a contract by Republic for providing 
technical assistance, facilities, equipment and personnel to the GAF 
in connection with the F-84F program. 


* Although a long-range version of Navy’s Talos surface-to-air 
missile, the Talos-L, is slated for the USAF, Navy officials are worried 
about the lack of facilities money to take care of AF needs. 


® About $27.9 million, or 12%, of the total Navy request for 
money to overhaul aircraft and engines in 1957, is scheduled to be 
farmed out commercially. For the past two years, the figure was about 
$15.9 million, or 8%. 


* Avro Aircraft’s CF-105 supersonic fighter now under con- 
struction may well be the last piloted warplane to be produced in 
Canada. Subsequent products of the Canadian aircraft industry will be 
missiles. 


® Breguet Deux Ponts has been ordered back into production 
as a result of a French military contract for 15 of the 765 militarized 
version. Plane will be used to equip two heavy transport squadrons 
of the French Air Force. 


® Latest and last of the ballistic missiles to be named is the 
Army-Navy IRBM, which has been labeled Jupiter. Ship-based Jupiter 
will be handled by a new Special Projects Office in the Bureau of 
Ordnance under Rear Adm. William F. Raborn. Fifteen million dollars 
in R&D money is allocated to the Navy Jupiter next year. 





* A postwar high in the number of basic aircraft models was 
reached by Navy in 1955, when 70 types were in service vs. 72 in 
1946. In 1949 the number was 51. This year Navy hopes to get down 
to 67, with 64 scheduled for 1957 and 63 for the following year. 


* French government is speeding up production of SNCA du 
Sud-Est’s big single-rotor turbine-powered transport helicopter. This 
model is now designated SE 3200; it previously was known as the 
SE 316. 


® Production of the Dassault Mystere is well advanced—50 of =e 
the Mystere IIs on order have been delivered. The French company KILGO RE, i, Lo 
has built 129 of the 325 Mystere IVAs. Deliveries of 370 Mystere IVB2s 
will start in 1957. 


‘International Flere Signal Div. 
Dept. 25 
WESTERVILLE, OHIO 


® Goodyear Aircraft will produce the guidance system for the 
advanced Martin Matador missile. Goodyear also supplies the Matador 
ground support system. 
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Lockheed Scientists- 
a new type ot bird-man 


of over 3,000 workers is already deeply 
engaged in top-secret projects for the 


Pioneer bird-men risked their lives to 
prove that man could fly. Today’s bird- 
men are the scientists who dedicate their 
lives to research’in the field of missiles 
(fantastic new “birds” which challenge 
the imagination) and to the develop- 
ment of the complex missile systems, so 
important to our defense efforts. Their 
work is secret, exciting and second to 
none in military importance —because 
America’s supremacy in aerial weapons 
faces a menacing challenge. 


Lockheed is helping the U.S. armed 
forces meet that challenge by the rapid 
expansion of its Missile Systems Divi- 
sion. At Van Nuys, California, a staff 


Air Force. Two new missile research 
laboratory buildings are being con- 
structed by Lockheed on a 22-acre site 
in Stanford University’s industrial park 
area at Palo Alto, California. And 
nearby, on a 275-acre site at Sunnyvale, 
Lockheed is building extensive engi- 
neering and manufacturing facilities. 
Everyone at Lockheed’s Missile Systems 
Division is working with a sense of deep 
urgency to help the nation retain its 
superiority in missile systems technol- 

-and thus deter attack from any 
potential aggressor. 





A VITAL PHASE of successful missile sys- 
tems research and development is the test- 
ing of vehicles and components under 
actual operating conditions. This helical 
antenna (above) receives telemetered data 
transmitted from test missiles. 


(AT LEFT) DR. LOUIS N. RIDENOUR, 
first Chief Scientist of the U.S. Air Force 
(1950-51), now Research Director of 
Lockheed Missile Systems Division, shown 


with a senior scientist and a student-scien- 
tist* discussing simulated trajectory of a 
high-altitude ballistic missile. Lockheed’s 
advanced research programs include: con- 
ditions bearing on flight into space, chemi 
cal propulsion systems, power applications 
of nuclear energy, physical studies of en- 
vironments created by radioactivity, ad- 
vanced studies of applications of electronic 
phenomena, new principles in the remote 
guidance field, and others 


(BELOW) A DEMONSTRATION MODEL, 
used to illustrate the fundamentals of tele- 
metering systems. Many advanced contri- 
butions in this field, as well as in the fields 
of guidance control and data reduction, 
have been made by Lockheed’s Missile 
Systems Division. 





(ABOVE) SCIENTISTS at Missile Systems 
Division using cold-flow test chamber to 
obtain data on flow rate of liquid fuels at 
the extreme temperatures which might be 
encountered by a supersonic, high-altitude 
missile in flight 


ts 


(ABOVE) The speed-up construction pro- 
gram now under way at Palo Alto will 
permit use of Lockheed’s new research 
laboratories by the start of the fall semes- 
ter at Stanford University. 


Lockheed’s Advanced Study Program 
helps outstanding students, while em- 
ployed, achieve MS degrees in Mathemat- 
ics, Electrical and Mechanical Engineering, 

feronautics and other Physical Sciences. 
Write: Lockheed Missile Systems Division, 


Van Nuys, California. 


Lockheed 


MISSILE SYSTEMS DIVISION 


Van Nuys, Palo Alto, Sunnyvale, Calif. 
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Chances are each of the stamps on this page 
traveled in a plane heated by Janitrol, because 
all over the world Janitrol® aircraft heaters are 
considered standard equipment. Commercial 
airlines with world-wide clientele, business air- 
craft with world-minded executives . . . both 
have proven Janitrol a dependable source for 
cabin comfort heating, windshield defrosting, 
and thermal anti-icing. Success is measured in 
billions of passenger miles, in low operating and 
maintenance costs, and acceptance the world 
over. If you operate, buy, build, or convert air- 
craft, flexible Janitrol heating equipment belongs 
in your planes. 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16, OHIO 


DISTRICT ENGINEERING OFFICES: NEW YORK, 225 BROADWAY; WASHINGTON, D. C., 4650 EAST-WEST HIGHWAY; KANSAS CITY, 
2201 GRAND AVE.; FORT WORTH, 2509 BERRY ST.; HOLLYWOOD, CALIF., 7046 HOLLYWOOD BLVD.; COLUMBUS, OHIO, 400 DUBLIN AVE. 


APRIL 23, 


1956 








IMPORTANT © ~~ 
NOTICE! 
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ee en ae 


Every drum and bag of 


CIBA 





RESINS 











| carries this exclusive 








To all users of this basic and widely used class of resins, 
the development of which was pioneered by CIBA re- 
searchers, rigid manufacturing and applicational 
control of Araldite Epoxy Resins af the source of their 
production, means utmost assurance of quality and uni- 
formity. For further information on how CIBA Epoxies 
may lead to product improvement and new product 


developmen 








QUALITY CONTROL 
we parce 
ae wumeer 

wume 


t for you, write... 


Ciba Company Inc., Plastics Division, 
627 Greenwich St., New York 14, N.Y. 
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Praise for Editorial 


To the Editor: 

Thank God for your page called 
“Personal View” in the April 9 edition, 
in which you take Americans to task 


| for their naivete regarding our status 


relative to that of Soviet Russia. You 
really hit the nail on the head, and I 


| hope this editorial will go a long way 


towards calming people down 
I am taking the liberty of tearing 
this page and sending it to Harlow 
Curtice. 
H. B. MILLER 


| New York City 


To the Editor: 

Congratulations for your article 
“Personal View” appearing in the April 
9, 1956 issue Of AMERICAN AVIATION. 

This makes sense, plenty of sense 

ALFRED 8S. KOCH 
Falls Church, Virginia 


To the Editor 


Thanks a million for your editorial 
in your April 9 number. It’s wonderful. 
I only hope that it will be read and 
understood in enough places. I agree 
with every word in it. 

A. F. BONNALIE 

United Air Lines 

Director of Training 

Flight Operations 
Denver 7, Colorado 


Correction Noted 
To the Editor: 

Judging from the description in 
AMERICAN AVIATION, February 27, the 
Lycoming XT53 engine promises to be 
a remarkable powerplant in many re- 
spects. However, there is one thing it 
certainly is not—it isn’t the first free 
turbine engine designed in the U.S. as 
your headline stated. That honor be- 
longs to the Boeing 502 series power 
plants, also admirably suited to heli- 
copter and aircraft use. 

The Boeing 502 series in 1953 
powered a light airplane, the Cessna 
XL-19B, to 37,063 feet—a world’s alti- 
tude record for airplanes of its class 
It also powered the Kaman HTK-1, first 
twin-turbine helicopter. 

In addition, the versatile light- 
weight Boeing turbines have powered a 


| highway truck, a racing car, landing 
| craft, minesweeper boats, stationary 


pumps and generators, air compressors 
for starting large jet engines, testing 
airplane pneumatic systems, de-icing 
airplanes on the ground, and even rail- 
road switching locomotives. 

The company began engineering 


| work on the Boeing gas turbine in 1943 
| The first shaft drive engine, the 502-1, 
|} was run in June, 1947. All engines pro- 


duced since—and the 500th was turned 
out in January of this year—have been 
improved versions of the first 502. 
The 502 is a split-shaft engine 

that is, a free-turbine engine—with 
single-stage centrifugal compressor, two 
straight-through combustion chambers, 
and two single-stage axial turbines 
Present engines, in production for the 
U.S. Navy and U.S. Air Force, are the 
Boeing 502-10 series which produce 270 
hp maximum, 240 hp continuously. They 
are built in Seattle by the company’s 
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“From Alfa to Zulu it’s Alfa Charlie!” ... - 55 
that’s the International Civil Aeronautics 
Organization’s newest code for “From A to Z it’s AC. 
Under any and all operating conditions, you'll find 
AC Aircraft Spark Plugs best for the planes you fly! 


” 


For instance, each tip of the AC three-prong electrode 
flares out into a broad base. This feature helps conduct 
heat away from the electrode more rapidly to greatly 
reduce damaging erosion. In addition, it provides better 
scavenging action to reduce fouling, and offers easier, 


more effective cleaning when plugs are reconditioned. 





Watch 
WIDE WIDE WORLD 
BIG TOWN 
NBC-TV 


Get AC Aircraft Spark Plugs with the three-prong 


electrode for the planes you fly! 


AC SPARK PLUG THE ELECTRONICS DIVISION OF 
GENERAL MOTORS CORPORATION « FLINT, MICHIGAN 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Arlington, Virginia. Pacific Airmo- 

tive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey. Southwest Airmotive 

Company: Dallas, Texas; Kansas City, Kansas. Van Dusen Aircraft Supplies, Inc.: Chicago, Illinois; Minneapolis, Minnesota; Teterboro, New Jersey; East 
Boston, Massachusetts; Alexandria, Virginia. Standard Aero Engine Ltd.: Winnipeg, Manitoba; Vancouver, B.C.; Edmonton, Alberta. 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES Hu. 











The Navy’s new FJ-4 FURY Jet Fighter is now undergoing its carrier 


JET POWER trials. Newest in the FURY family of carrier-based jets, the FJ-4 climbs 
j faster ... maneuvers at higher altitudes, with longer range. This new } 
TODAY and faster FURY is a product of North American’s Columbus Division 
—a completely integrated aircraft engineering and production center 


where even faster, more potent aircraft are in continuing development. 
| North American Aviation is a prime supplier of advanced aircraft to the i 
Department of Defense. 


~ 


NORTH 


AMERICAN AVIATION 








H AN AN Y OTHER COMPANY 


The SM-64 NAVAHO Intercontinental Guided Missile is a logical partner 

SPACE POWER of our continuing development of supersonic, piloted aircraft. Security 
restrictions prohibit any details — but we can say that the NAVAHO will 

TOMOR ROVWW fly great distances at speeds far beyond supersonic. It will be guided 
and flown by automatic controls, driven by high-thrust rocket power. 

The NAVAHO extends the striking power and long-range defense of 


our nation farther than ever before. 
North American Aviation, Inc., Los Angeles, Downey, Canoga Park, Fresno, Calif.; Columbus, 0. 


AMERICAN AVIATION, INC.-4: 


Engineers: write for details regarding challenging positions now open. 
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Filter Tests Show 
Important Savings 


1,200-hour flight tests of Winslow filters on R-4360 
engines by Pan American World Airways indicate 
savings of hundreds of dollars per engine, for re- 
placement parts and labor. 


During the tests, at 901:46 T.S.0O., a piston failed 
in a filter-equipped engine. Because the Winslow 
CP* full-flow filter picked up the metal particles, 
cost of repairs was only $315.39 —the average cost 
for piston failure on eight other engines was $1,935 
per engine, 


Winslow has CAA-approved full-flow filters for most 
aircraft engines. For engineering data and recom- 
mendations for your equipment, please write: Avia- 
tion Department, Winslow Engineering Company, 
4069 Hollis Street, Oakland 8, California. 


CP* (Controlled Pressure) is fully 
protected by patents and trademarks. 


AV-56-1 


ULL ALGO SGAERS 
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(Continued from page 16) 


Industrial Products Division, 

Mr. William M. Allen, Boeing presi- 
dent, recently said of the Boeing 502 
engine and more powerful types in de- 
velopment: “The company’s continued 
activity in this field is a good indica- 
tion of our faith in the future of this 
type of powerplant.” 

GORDON S. WILLIAMS 

News Bureau Manager 

Boeing Airplane Co. 
Seattle, Wash. 


Speaking of Records 
To the Editor: 

You may be interested to know 
that the Ski Takeoff Weight Record 
claimed for the Pantobase-equipped 
YC-123E airplane in your March 26 
issue falls exactly 10,135 lbs. short of 
an unassisted take-off made by a ski- 
equipped Lockheed P2V-2N Neptune 
Patrol Bomber from a snow-covered 
area adjacent to the runways at Ladd 
Air Force Base, Fairbanks, Alaska, on 
Thursday, March 29, 1951. 

This takeoff made at a gross weight 
of 65,300 lbs., with neither jato nor 
water injection, was made after a run 
of 3,500 feet. 

Many ski takeoffs, both assisted and 
unassisted, at gross weights up to 
62,400 lbs. were made during this pro- 
gram from the frozen surface of Lake 
Harding near Fairbanks. The lake was 
covered with approximately 40 inches 
of ice and 36 inches of loose snow. 

This particular airplane, and a 
sister ship, made many operational ski 
take-offs and landings at gross weights 
exceeding 55,000 lbs. while assigned to 
Navy “Project Ski Jump II” operating 
out of Point Barrow, Alaska, over the 
Arctic ocean during early 1952, includ- 
ing landing on Ice Island T-3 just 110 
miles from the Pole. 

Incidentally, both of these airplanes 
participated in “Project Deepfreeze” 
near the South Pole early this year. 

E. B. GIBSON 
Lockheed Aircraft Corporation 
Burbank, Calif. 


Books 
TRANSISTORS 1. The Radio Corpora- 


tion of America Review, David 

Sarnoff Research Center, Prince- 

ton, N. ]. 676 pp. Price, $4.50. 

This is a significant contribution 
to the technology of transistors and re- 
lated semi-conductor devices. The book 
comprises many unpublished reports on 
research and development in transistor 
manufacture and use. It contains a 
large percentage of papers never before 
published, prepared by RCA scientists 
and engineers. 

Among the subjects covered are 
basic concepts, thermal conversion 1n 
germanium, advances in power junc- 
tion transistors, and circuit applications 
in amplifiers and counters. In addi- 
tion the book contains abstracts of 46 
papers previously published by RCA 
scientists.—H. P. S. 
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With these 

2 small 

packages 

AIR CRUISERS 
takes another 

big step toward... 





“Survival, Unlimited!’ 


First important improvement in flyers’ 
life preservers since flying began 


Today’s fighting man has grown out of his life jacket. 
It's too bulky and not buoyant enough — with all the 
rest of his gear — to keep him afloat. 

Fortunately, AIR CRUISERS survival research had 
developed a new design principle: instead of the cus- 
tomary flotation cells around neck and waist, separate 
cells under arms, across chest and behind shoulders. 

Result: today’s AIR CRUISERS MA II design, above. 


Compact... unhindering ... vastly superior in flota- 


tion characteristics...it’s the new standard for the 


Armed Forces. 


THE 





AIR CRUISERS is America’s most experienced fabri- 
cator of inflatable rubber and rubberized materials 
the manufacturer which conducts continuous research 
in survival at sea. 

Contributing to this specialized science is another 
division of The Garrett Corporation — AiResearch. 
From AiResearch laboratories and engineering come 
integrated components for automatic inflations which 
are the world’s most advanced in design and exacting 
in quality. 

Almost every significant development in survival 
equipment has had its origin at AIR CRUISERS. Its 
installations are standard on the world’s airlines. 
There’s no limit on quality in its steady advance toward 


the goal of “Survival Unlimited !” 


CORPORATION 


AIR CRUISERS DIVISION 


BELMAR, NEW JERSEY 
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“Now we get a 
precision fit 
in a matter of 
minutes.” 


as 





Of course we knew aircraft producers have been 
ordering Laminum Shims for years . . . to obtain 
accuracy, save time and cut costs. However, we 
weren't quite sure ourselves just exactly how they 
were applied, nor what advantages appealed most 
to our customers. So we went out and asked. 


Here are the answers—not what we say, but what 
they say: 


“Laminum Shims have done away with grinding 
and costly micrometer checking. They've stream- 
lined production. Eliminated metallurgical contami- 
nation. Simplified inventory. Reduced machining 
requirements.” 


“With Laminum Shims the problem of precision fit- 
ting is reduced to simply peeling off the layers to 
the desired thickness. Now we hold tolerances to a 
thousandth.” 


“Any application requiring shims of varying thick- 
nesses is made to order for Laminum Shims.” 
“To accurately and efficiently control space toler- 


ances in critical placement throughout our aircraft, 
we have shifted to the extensive use of Laminum.” 





Aircraft Producers 


44a ce ® 
Laminum 





“We use Laminum Shims to get accurate spacing 
between the cut-out on the strut, and the trunnion 
which holds the landing gear in the wing.” 





“Laminum Shims simply p-e-e-] for adjustment. The 
fact that layers come in standard sizes makes our job 
easier and quicker.” 


“With Laminum Shims it’s no trick to meet close-limit 
spacing specifications between bearing support and 
lower housing. Every day we're finding new uses. 








be 








Ss fell. ..in their own words... why 


’ Shims cut assembly time 35° 





So, 
_ 


LAMINATED SHIMS OF 


AMI. 


SURFACE BONDED ... THEY FOR ADJUSTMENT 






“Six-inch diameter Laminum Shims are easily sized 
to exactly .065” in overall thickness. It really saves 
; time over the old grinding-down method.” 


















are custom-made precisely to blueprint. Lamina- 
tions are completely surface-bonded to look and 
act like solid metal, yet quickly p-e-e-l to a preci- 
sion fit right at assembly. Available in Brass, low 
carbon Steel and Type 302 Stainless, with .002” 
or .003” laminations. Also in Aluminum with 





re “To fit ribs exactly into the spar, Laminum Shims are .003” laminations. Laminum Shims eliminate 
b scored into quarters, and varying thicknesses are costly extra operations: no machining . . . no 
peeled off each quarter. grinding . . . no stacking . . . no miking. And no 


grit between layers—ever! 





1 
FREE! © LAMINATED o 


Actual sample of 


LAMINUM — also Wie i 
illustrated Engi- > ) y A | yf 


neering Data File. 
Write for your © COMPANY, INC. O 


copy today. = 


= 





























i 0 
it “It takes a half hour to file down a solid shim, as 5008 UNION STREET. GLENBROOK, CONNECTICUT 
id compared to minutes to peel laminated shims of 
. Laminum down to exact size.” 


SHIM HEADQUARTERS SINCE 1913 
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4 hot recipes that do away with icing 


leading edges, spinner domes, jet 


oe of these recipes for ice protection 
require more heat than others. But 
all of them call for B. F. Goodrich elec- 
trically heated rubber to give just the 
right amount of heat—in the right places. 

Notice how B. F. Goodrich heated 
rubber fits snugly around the tricky 
curves and corners on these different air- 
plane parts. And how the ice problem 
was solved 


1. On propell 


in each case 
ers, it prevents ice from 
reducing propeller efficiency and cut- 


ting down plane speed 


> 


24 


On reel oil coolers, like these on the 
KB-50 (Hayes modification), it keeps 
ce from choking off vital air supply. 


3. On air intakes. it insures smooth flow 
of air to engine parts and cabin heat- 
ing system. 

4. On pitot mast, it prevents ice from 


clogging air speed indicator and 
giving faulty readings on instru- 
ment panel. 

In B. F. Goodrich heated rubber, 


resistance wires are sandwiched between 


rubber plies, then vulcanized into a flexi- 


ble, lightweight unit. It can be easily 
cemented on the part or attached 
mechanically. 

Other heated rubber applications for 
ice protection or heat control include 
antenna masts, wing and empennage 
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engine air intakes, and radar equipment. 
If you are looking for the most efh- 
cient method of applying spot heat, 
consult a B. F. Goodrich engineer. He'll 
be pleased to help. B. F. Goodrich Com 
pany Tire and Equipment Divtsion, 
Aeronautical Sales, Akron, Ohio. 


Pe 
\B.EGoodrich 
Wasee: 


AVIATION PRODUCTS lires, wheels, brakes * 
De-icers * Inflatable seals * Fuel cells * Avtrim * 
Heated Rubber « Pressure Sealing Zippers « Rivnuts * 


Plastilock adhesives « Hose and rubber accessories 
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OPPORTUNITIES UNLIMITED, BUT THERE ARE HAZARDS 





Airlines’ Future Hinges on Federal Policies 


Traffic, earnings and revenues soared to new highs in 1955, but 
politics continue to hamper operations of CAB and CAA. 


By WILLIAM V. HENZEY 


With the number of problems 


growing as tast as new operating 
U.S. airline 


into a so< alled 


records are being set, the 
industry has barreled 
transition period with success mandatory 
but not guaranteed. 

\ great many of the problems bear 
a strong relationship to a Federal gov 
ernment attitude which, during the 
past year, has ranged from alarming dis 
interest to one of open hostility. 

In short, it is a picture of a highly 
successful industry being on the thresh- 
old of much achievements but 
lacking a 
own government. 


greater 


vote of confidence from its 


* No industry crying-towel would 
appear Last year, traffic ex 
ceeded all previous records and revenues 


necessary. 


and earnings reached new highs. This 
year, the favorable trend is expected to 
continue. 

But unlike many 
plateau of success, the airline 
industry is still walking the hazardous 
steps to a pinnacle unknown to man. 
Earnings are necessary investment tools 
with which to continue the upward 


businesses with 


but one 


climb. 


U.S. Supremacy at Stake 

Next step up, of course, 1s the com 
mercial jet age which, on the basis of 
last year’s initial orders for jet trans 
Thus, the 
trends of 


ports, is three 
favorable revenue and _ trafhe 
the past two must continue un- 
abated if a healthy industry is to uphold 
US. and 


commercial air field. 


years away. 
years 


prestige supremacy in the 


Aside from what harm a disin- 
terested or hostile government attitude 
can inflict, here is what airline manage- 
ments are faced with as they look ahead 
to the jet age. 

* As profits grow—and the 1955 
operating income was a record $130 
million—so do the demands for such 
monies as industry must (1) plough 
back enormous meet ever-in- 
creasing equipment needs of the present 
and future, and (2) compensate stock- 
holders for their investment to remove 
aviation from the speculative investment 


sums to 


category. 

These, of course, are in addition to 
the many technological, operating, and 
competitive problems that have de- 
veloped in the past year. But if earnings 
are threatened by ill-timed or ill-advised 


actions by the government, the US. 


Rate of Return on Average Total Investment 
Domestic Trunk Air Carriers, 1939-1955 


(Domestic Operations Only) 


(In per cent) 











é : 
oo r 3 E € q 3 3 § 
3 a F _ s 8 S - 3 
: eon A . ee Be 5 : 4 
5 5& < = 8 8 a Zz Zz z E 5 Ps 
2.3 20.1 10.7 3.9 ‘ 8.0 31.7 16.3 0.7 —16 —6.3 —96 —3.7 91 
13.2 29.6 8.8 88 4 10.0 20.2 178 6.9 3.5 16.6 58 88 7.3 
45 17.4 —8.0 —116 21.74 —82 —03 18.0 16 —88 16.0 —16.2 —0.9 0.6 
14.1 21.4 5.4 16.2 45.8 11 21.4 15.7 5.8 —13.9 19.4 6.2 14.4 3.1 
20.3 22.9 34.6 11.4 17.2 26.2 198 16.3 27.7 24.2 23.7 21.6 19.6 12.6 
17.1 24.6 79 73 2.6 31.1 31.7 10.0 2.6 —7.1 22.1 16.8 21.2 5.2 
17.5 22.5 12.1 98 44 14.2 34.8 9.0 —1.9 —3.8 18.0 18.1 23.7 104 
ag 15.8 11.8 5.6 10.3 34.0 21.5 11.6 44 10.9 12.4 —7.6 12.4 8.2 
—1.5 —0.3 3.2 —15.9 —12.7 21 —2.6 20.4 14.4 12.6 0.4 —29.9 48 —T9 
—3.1 —18 2.1 —10.5 —10.4 5.1 1.4 68 —2.9 —45.6 —5.5 —10.4 —4.2 —146 
—1.9 —1.4 5.4 6.5 —13.3 5.0 5.2 7.3 —29.6 —7.0 —6.3 —6.5 —4.4 —.1 
5.9 8.4 6.2 21.2 —9.5 9.1 5.7 5.9 —5.5 16 0.9 42 3.7 4.1 
12.4 12.1 18.5 13.7 —22.9 716 13.2 14.6 31.2 10.4 6.3 10.7 13.4 8.8 
14.9 11.5 22.7 16.6 —12.7 13.4 21.6 15.7 37.4 48 8.1 15.4 18.0 18.0 
13.1 12.8 19.1 12.3 —14.7 16.0 36.4 11.8 25.0 —0.7 3.5 12.0 13,1 11.6 
10.9 12.2 11.0 12.7 5.3 17.2 5.0 9.5 26.9 19.4 79 8.7 9.8 84 
10.6 12.9 16.0 9.0 —0.7 8.4 9.0 9.2 79 2.9 9.5 13.5 6.6 11.8 
12. 14.5 17.4 30.6 —46 7.5 9.2 12.6 13.3 1.2 12.5 12.0 9.3 13.9 








*12 months ended June 30 


* Weighted average—sum of net profit divided by sum of average investment. 
‘Complete financial reports for 1939-1941 are not available. Data for 1941 cover the period beginning with January. 
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‘Based on net profit after income taxes, before interest charges and preferred dividends. 
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Net Profit of Domestic Trunk Carriers, 1939-1955 


(Domestic Operations Only) 


(In thousands) 
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1970 —122 — —7 soe—36 —2 1612 12 —137 1 —5S2 313 —916 —119 14 
1614 450242 1 9 83 18 —103 22 56 40 1942S 
3851 652 409 275 112 242 188 1892 —4 254 192 531 2,219 3.1874 
4944 369 285 136 «617 #308 469379 1427 +4 174 20 —100 2097 4215 94 
5.397 871 407 128 —29 158 553 1504 —s6 129 -—29 —76 635 2741 7.026 193 
4339 859 172 85 494 657 2127 16 179 147 212 929 —1.750 4670 208 
—176 233 —2,118 —462 -—215 35 —107 4.452 279 242 —45 —7486 1806 —212 
—1830 189 —1114 —96 —224 102 74 1.760 —28 275 —197 —Sél —764 —2898 —2.361 —s31 
—1336 569 —241 147 430 2337 54 121 —1,789 —130 —1,146 —2.208 —3.330 —3% 
7916 541 2.051 471 —176 300 548 2.085 314 347 61 '213,—s«1675) 2.737 S814 
11,629 1.405 1.418 673 233 (1,215 5.168 402 «2,189 440 (1,744 «4,683 9.281 a0 
11,483 1,570 1,907 633 —208 420 2054 7,779 115 456 3.165 188 1, 7534 11,981 1,382 
13,599 1.990 1,537 768 —209 646 4429 8.388 ‘ 3.770 —28 781 7,961 13,342 1.321 
14.137 2.227 1,829 ¢ 80 1,284 1247 8013 .... ..... 6.225 829 1,631 6,469 10.811 1.182 
15,823 3.651 1.536 —11 694 31186 7979 (22.1222! 2,077 138 1829 8,985 10.790 1,619 
18,741 3.896 5,755 ..... —Ti 635 31498 11,383 22222122! 3,507 49 2/633 8,093 12,452 21151 








1 Net profit after income taxes, before interest charges and preferred dividends. Net profits for 1939-1951 refiect an adjustment of 
mall payments (including subsidy) from period in which reported to period in which earned. Net profits for 1952-1955 are as re- 
ported, including surplus adjustments reported for each year. 


712 months ended June 
*Complete financial 


* Mid-Continent merged with Braniff August 15, 1952. 
*Chicago and Southern merged with Delta May 1, 1953. 
General Passenger Fare Investigation, Docket No. 5509. 
1952-1955 data—from a recent tabulation derived from carrier reports on CAB Form 4 


Source: 1939-1951 data—from Exhibit BC-3, 


reports for 1939-1941 are not available. Data for 1941 covers the period beginning with January. 
‘Inland merged with Western April 10, 1952 
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companies may well be sitting back and 
watching Britain, Russia, or some other 
powerful nation lead the way into the 
jet age. 

*In what areas may the industry 
be harmed by government action or in- 
action? One very prominent area is 
Congress, where a powerful House com- 
mittee currently is planning on direct- 
ing the Civil Aeronautics Board to in- 
stitute a general passenger fare investi- 
gation and no one has in mind that 
such a directive contemplates a result 
other than an enforced reduction in 
fares. 

Another such area is the executive 
branch where inactivity or disinterest 
may be more damaging in the long run 
than any direct action by Congress. 

In 1955, for example, U.S. certifi- 
cated airlines placed orders for more 
than §1 billion worth of new aircraft 
and facilities in one of the year’s most 
impressive displays of confidence in the 
economy of the nation. This confidence 
was shared by banks, insurance firms, 
and other investing agencies who 
participated in long-term financing ar- 
rangements. 


Too Much Politics 
The executive branch of the gov- 
ernment, however, continued to apply 
a firm rule against putting anyone with 
industry knowledge or affiliation in re- 
sponsible government spots even though 
on such men hinges, to a great extent, 
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the future of aviation in this country. 

The policy might be interpreted as 
the result of a belief that there is not 
an honest man in the airline industry, 
or with knowledge of the business, to 
be trusted with a government job. But 
it most likely stems from the fact that 
the Administration has not yet ex- 
hausted the patronage list it inherited 
four years ago. 

* At any rate, lame ducks, unestab- 
lished lawyers, economists and the like 
are asked to assume expert roles over an 
industry with which they are totally un- 
familiar. 

There have been a few exceptions 
to the policy but the CAB, for one, con- 
tinues to be a payoff Utopia for political 
debts. 

Small wonder then that Congress, 
in addition to its expected attack on 
fare structures and earnings, would start 
considering legislation which would per- 
mit the courts to challenge the so-ailed 
“expert” findings of the government’s 
regulatory bodies. 

* Now, as in the past, the courts 
correct errors in the administration of 
law committed by Federal agencies but 
refuse to reverse findings on which they 
consider the government bodies to be 
expert. The courts could go beyond such 
a limited function if pending legislation 
is passed. 

Also inherent in the Congressional 
pressure for a fare investigation is 
government control of airline earnings. 


If the attitude of a CAB majority over 
the past six months is any gauge, such 
control could be harmful, if not dis- 
astrous. 

The government, of course, has 
every right, in fact a duty to insure the 
public against unreasonable profits by a 
regulated utility. And if the industry 
were vulnerable to claims of overcharg- 
ing the public to further its own profits 
there would obviously be no alarm, and 
certainly little defense against the 
government stepping in. 

But air travel is one of the big 
bargains of the day, profits are ear- 
marked either directly or indirectly for 
investments in service improvements, 
and the prestige of the country in air 
matters is riding on the balance that 
management and government can 
achieve. 


Competition Keener 

® Last year, competition was 
stepped up throughout the U.S. airline 
industry. The nation’s 13 local service 
airlines were made a permanent part of 
the air route map after nine years of 
struggle under temporary licenses. 

Six regional trunklines were granted 
important route extensions, as were 
three of the Big Four carriers with the 
CAB-announced idea of closing the gap 
between the regionals and the Big Four. 

The non-scheduled airline industry 
was granted a new and more liberal 
form of operating license, the full effect 
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of which won’t be felt until the present 
tight equipment situation eases to per- 
mit full use of the new authority. Non- 
skeds estimate it will be about a year 
before that situation eases. 

Freight forwarders were given a 
new lease on life domestically, and this 
year, two new cargo lines have been 
certificated for operations in the eastern 
half of the nation (Riddle Airlines and 
American Air Export & Import Co.) 
and the two transcontinental cargo car- 
riers (Slick and Flying Tigers) have 
been granted renewed licenses. All four 
also were granted first-time authority to 
carry air mail and air express. 

Across the Atlantic, Seaboard & 
Western Airlines has been certificated 
for all-cargo operations. 

* The competitive pace also is cer- 
tain to be stepped up further when CAB 
decisions are issued in such pending 
cases as the New York-Florida Case, 
Great Lakes-Southeast, St. Louis-New 
York Nonstop, St. Louis-Southeast, 
Phoenix Service, Seven States Area, 
Great Lakes Area, and Pacific North- 
west Area, to name the more impor- 
tant. 

One cannot look objectively at any 
or all of those developments and be too 
critical. Nor can one look and say that 
the public interest and the industry will 
be better served. 

In view of all the undigested com- 
petition added to the industry, there is 
much concern in knowledgeable quar- 
ters of CAB over what an enforced fare 
reduction might do to the industry. 


When Cutting is Dangerous 

It is considered sound theory in 
those quarters that you don’t expand 
routes and cut prices at the same time. 
An industry with all routes properly 
developed usually can withstand fare re- 
ductions; in fact, may benefit by them. 
But an industry with such a high per- 
centage of undeveloped routes as the 
domestic trunk industry at the present 
time, could be inviting disaster by cut- 
ting, or being forced to cut fares. 

Also, it is generally overlooked that 
the continued expansion of coach service 
is a constantly-spreading fare reduction. 
Coach fares are approximately two- 
thirds of first-class fares. In 1955, coach 
passenger-miles of the domestic trunks 
grew to 34.92°/ of total passenger-miles. 
Thus, more than one-third of industry 
traffic is being carried for two-thirds the 
money. 


Total coach traffic last year was 
over 6.6 billion passenger-miles or more 
than total industry passenger-miles in 
1949. In six years, therefore, a market 
greater than the total in 1949 was car- 
ried at two-thirds the price. 

* Highly significant expansion of 
coach service is in the offing for this 
spring with American Airlines’ an- 
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nounced plan to start Douglas DC-7 
nonstop coach flights between New 
York and Los Angeles. Heretofore, the 
DC-7 has been strictly the No. 1 first- 
class ship of American and many other 
lines. 

Trans World Airlines’ current No. 
1 ship, the Lockheed Super-G Constel- 
lation, was placed in combination coach- 
first class service last Fall. 

All in all, the industry is continu- 
ing to turn out its product in greater 
volume and at less cost to the public, 
while the charges of the competing 
rail industry continue to go up. 

* The industry’s hope, therefore, is 
that the Federal Government doesn’t 
short-change itself, for the public inter- 
est can only be truly served if the in- 
dustry is in sound enough shape to 


give it the service and progress the 
American taxpayer demands and de- 
serves. 

The taxpayers have invested mil- 
lions in subsidy in the past to develop 
the industry to the self-sufficient status 
it enjoys today. There are upwards of 
200,000 individual shareholders who 
have invested private funds in the na- 
tional certificated system, whose assets 
last year exceeded $1.3 billion. 

There are over 125,000 employes 
in the USS. certificated airline industry 
with an annual payroll of close to $650 
million. Much hinges on a continued 
upward climb. The government, which 
averaged $60 million annually from the 
business in income taxes alone, has a 
very vital stake. Its intelligent interest 
and confidence is necessary. 


Air Traffic Continued Upward Spiral 
In '55; Passengers Carried: 35.3 Million 


The ability to fill added capacity 
led the domestic trunk airline industry 
last year to its greatest traffic year in 
history. But with new equipment de- 
liveries this year, a continuation of last 
year’s traffic upswing still in progress, 
and a marked step-up in coach service, 
there is every indication that the 1955 
records will be short-lived. 

Following are the more significant 
advances made by the trunks last year: 

© Total number of passengers car- 
ried increased to 35,323,651 from 30, 
148,931 in 1954. 

® Total passenger-miles increased 
2.9 billion to 19.1 billion for the year. 

® Average industry load factor in- 
creased from 63.34% in 1954 to 64.04% 
in 1955. 

® Additional revenue traffic was the 
equivalent of 75% of added capacity. 

®Coach traffic increased 25.2% 
over 1954 as the ratio of coach to total 
traffic increased to 34.9°%% from the 1954 
figure of 32.99%. 

® Total freight traffic of trunks 
and all-cargo lines increased from 228.2 
million ton-miles in 1954 to 298,422,934 
last year. 

On an_ individual carrier basis, 
American Airlines dominated the field, 
with more passengers, more passenger- 
miles, greatest capacity, highest load 
factor and greatest freight tonnage. 
United, second to AA in most cate- 
gories, was first in mail and express 
tonnage. 


Coach Growth Holds Attention 
® In the midst of all these advances, 
however, coach development continued 
to be most important single object of 
airline managements’ attention. 
Of apparently temporary signifi- 
cance was the fact that in 1955 the 


rate of growth of coach traffic slowed 
down for the first time in six years. 
Coach passenger miles increased 1,344,- 
664,000 to a record total of 6,665,649,000, 
but the increase was less than the 1.6 
billion increase in 1954 over 1953. 

Despite the slow-down in rate of 
growth, coach is still growing faster 
than other forms of passenger traffic 
and current developments indicate the 
pace will be accelerated this year. 


No. 1 Planes Used for Coach 


® Feature of the current develop- 
ments is the trend among the trans- 
continental carriers to use their No. 1 
aircraft in coach service. Trans World 
Airlines started the move last fall by 
providing both coach and first-class 
accommodations in its Super-G Con- 
stellations. 

Late this month, TWA is expected 
to increase the number of coach seats 
in the Super-Gs from 21 at present 
to 39, 

However, a further increase may 
be necessitated by American Airlines’ 
proposed inauguration on May 20 of 
nonstop transcontinental coach service 
with Douglas DC-7s equipped with 85 
seats and a lounge with six supple- 
mentary seats. 

AA’s proposal may force United 
Air Lines into similar utilization of 
DC-7 equipment and, assuming CAB 
permits such expansion, the rate of 
coach traffic growth should hit a new 
high this year. Estimated 1956 coach 
market, if the expansion takes place, is 
between 8 and 8.5 billion passengers 
miles. 

® The vital ratio statistic of coach 
passenger-miles to total passenger-miles 
could come close to the 40°, mark in 
1956. Several years ago, by way of 
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Coach Traffic Upswing Continues 
Rev. Pass.-Miles—1955 Rev. Pass.-Miles—1954 
(000) (000) (000) (000) 
Total Coach % Total Coach % 
TWA 2,866,342 1,486,314 51.85 2,611,014 1,370,921 52.21 
EAL 3,341,800 1,455,792 43.56 2,847,082 1,167,758 41.02 
AA 4,265,962 1,155,235 27.08 3,371,860 754.500 22.37 
UAL 3,753,964 1,150,336 30.64 3,134,568 847,225 27.03 
NAL 849,169 478,944 56.40 693,947 392,281 56.53 
NWA 823,420 295,387 35.87 748,617 293,750 39.24 
DAL 952,601 280,977 29.49 786,887 165,378 21.02 
WAL 513,880 169,733 33.03 401,313 151,206 37.65 
CAP 792,095 117,811 14.87 745,562 146,851 19.69 
BNF 604,674 39,906 6.59 525,399 16,296 3.10 
CAL 221,223 27,334 12.35 166,540 6,755 4.03 
CAI 103,645 7,880 7.60 97,622 8,177 8.37 
Totals 19,088,775 6,665,649 34.92 16,130,411 5,320,985 32.99 











a target, CAB Vice Chairman 
P. Adams said the industry 
should aim at a ratio of 80° coach 
and 20°, first-class or, a complete re- 
versal of the then-existing ratio. 
Several industry carriers are ap- 
proaching the Adams ratio. National 
Airlines continues to lead the field in 
this regard with 56.40 of its total 
passenger-miles in coach service. Trans 
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World Airlines, which leads the in- 
dustry in coach traffic, is second to 
National in ratio with a 51.85° figure. 
Eastern is third with 43.56 North- 


west fourth with , and Western 
fifth with 33.03 

Also, these significant increases in 
ratio took place in 1955: American, up 


35.87 


from 22.37 to 27.08 United, up 
from 27.03°%, to 30.64°/, and Delta, up 
from 21.02°% to 29.49 

* Only two trunks handled less 
coach traffic last year than in the pre- 
vious year — Capital Airlines and 


Colonial Airlines. Capital, however, was 
in the midst of a re-equipment program 
centered around its new Viscounts and 
Colonial was in the last stages of its 
merger deal with Eastern. 

With Braniff, Delta, Capital, Con- 
tinental, Northwest, and Western in 
new markets this year, as a result of 
CAB’s new route awards, their par- 
ticipation in the over-all coach market 
should be increased substantially. 

It is significant to note that last 
year’s statistics, which of course do not 
reflect the route awards, reveal that the 
coach traffic of any one of the Big Four 
carriers exceeds the total traffic of any 
one of the remaining regional lines. 

® In other areas, the “all-cargo car- 
riers” look forward to a banner year, 
especially because of the issuance of 
new domestic certificates to Riddle 
Airlines and American Air Export & 
Import Co. and renewed licenses to 
Slick Airways and The Flying Tiger 
Line. 

The correct new designation for 
those lines is “property carriers,” since 
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they are now authorized to carry air- 
mail and express in addition to cargo. 

Not yet possessing mail authoriza- 
tions, but active in cargo operations in 
the international field are Aerovias Sud 
Americana, which in the 
Caribbean area and Seaboard & Western 
Airlines, which has activated its 
transatlantic certificate. 


operates 


just 


Cargo Tonnage Rises 
Cargo tonnage of the four lines 
operating through 1955—Aerovias, Fly- 
ing Tiger, Riddle and Slick—increased 
from 82,205,148 freight ton-miles in 
1954 to 122,493,588 last year. 

* In the over-all cargo picture, Slick 
ranked second to American in total ton- 
nage with 52.4 million freight ton-miles 
as compared to AA’s 67 million. Flying 
Tigers ranked third in the industry 
with 49.8 million, United fourth with 
39.5 million, and TWA fifth with 24.4 
million. 

Riddle, with strong financial back- 
ing and active marketing of the New 
York-Florida market, should produce 
changes in the top rankings for 1956. 

The local service airline industry is 
breaking all traffic records but still 
needs equipment and more flexible 
operating routes. Last year, the 13 local 
lines carried a half-million more pas- 
sengers than in 1954. Total passengers 
for the year were 2,963,936. Revenue 
passenger-miles were up to 537 million 
from 473 million in 1954. 

* Most significant was the rise in 
passenger load factor from 42.61°% to 
45.44°.. Four of the 13 carriers had a 
50°% or better load factor: Southwest, 
56.23%; Mohawk, 54.89 Piedmont, 
51.7494; and North Central, 50.21 

Noteworthy in the certificated heli- 
copter field was the increase in pas- 
sengers carried. Two of the three li- 
censed carriers, Los Angeles Airways 
and New York Airways, transported 
passengers and increased their total 
from 8,971 in 1954 to 29,752 last year. 

Helicopter Air Service (Chicago) 





is currently processing its application 
before CAB for passenger rights and a 


decision this year is likely. ® © @ 


CAB Asks Comment 
On Flight Engineer Rule 


Civil Aeronautics Board has set 
May 15 as the deadline for industry com- 
ment on a proposed rule change that 
would drastically alter flight engineer 
qualification requirements in Part 35 
of Civil Air Regulations. 

The Board’s proposal would also 
allow use of flight simulators for ex- 
amining new engineers, but only for 
demonstration of competency in emer- 
gency flight procedures. It would still 
require applicant engineers to show 
competence in normal duties aboard an 
aircraft in flight. 

New rules would specify that a 
flight engineer must have a minimum of 
five hours training in flight in engineer 
duties on a multi-engine aircraft hav- 
ing engines of 800 hp minimum. Pro- 
posal will also recognize past pilot ex- 
perience as a qualification—200 hours 
of pilot-incommand time and 400 hours 
copilot time for four-engine aircraft or 
500 hours command time or 1,000 hours 
copilot time on twin-engine planes. 

Board plan is to give industry op- 
portunity to comment on this proposal 
as a “discussion draft” before proceed- 
ing to the formal step of circulating 
a rule proposal for comment. Object 
is to narrow down the points of con- 
troversy before issuing notice of plan- 
ned amendment to the regulations. 


BEA, Capital Viscounts 
Carry Fatigue Meters 


Vickers Viscounts operated by both 
British European Airways and Capital 
Airlines are fitted with fatigue-measur- 
ing instrumentation in the form of 
counting accelerometers to record all 
flight gust loads over a certain value. 

All but three of BEA’s Viscounts 
carry this type of accelerometer. One 
Viscount and one Elizabethan use ac- 
celerometers which record all loads for 
analysis purposes. Two Viscounts are 
fitted with strain recorders. 

Of Capital’s fleet, about 75°, of 
aircraft in operation have counting ac- 
celerometers, but will eventually be 
fitted with a newer strain range recorder 
fitted to the bottom boom of the wing 
spar. 

The Viscount study is being con- 
ducted in cooperation with the British 
Royal Aircraft Establishment at Farn- 
borough. It is designed to correlate 
structural fatigue data with accelerations 
experienced in actual Viscount opera- 
tion. 
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$1.1 BILLION FOR JETS AND TURBOPROPS 





Decisions of ‘55 Shaped Equipment Pattern 


Planes purchased last year will set pace for decade to come; seven U.S. 
carriers ordered or optioned 146 jets, 84 turboprops 


By JOSEPH S. MURPHY 


U.S. airlines and aircraft manufac- 
turers entered 1955 with only a vague 
idea of when the big decision to buy jets 
actually would come. But— 

® Twelve months later seven car- 
riers had ordered or optioned no less 
than 146 jets and 84 turboprops worth 
more than $1 billion. 

* Foreign sales boosted turbine 
transport backlog of three manufacturers 
to $1,104,000,000 and erased the threat 
that U.S. plane builders might lose the 
world jet market. 

And so the pattern of U.S. airline 
jet and turboprop operations within the 
next decade was shaped in 1955, 

So many and so spectacular were 
the year’s events that it is difficult to 
single out one as more significant than 
the others. It was actually a three-phase 
reequipment program all packed into 
twelve short months. 

* For the first four months, amid 
speculation that the first turboprop and 
jet orders would come before December, 
U.S. and foreign carriers placed orders 
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with Douglas for 165 DC-6/DC~7 trans- 
ports worth close to $350 million. By 
late August the Santa Monica firm had 
run its backlog to 274 and, near the year 
end, piston transport orders in 1955 
alone totaled 232, valued near the $Y 
billion mark. 

Lockheed Aircraft Corp., after seri- 
ous consideration of a Model 1449/1549 
turboprop Super Constellation powered 
by Pratt & Whitney T34s, abandoned 
the idea and proceeded to sell 40 1049s 


worth about $81 million and 36 new 
1649s at $102 million. 
Convair, with its late-entry 440, 


sold 49 at near $40 million in a period 
when the attraction of a new twin- 
engine piston transport was generally 
considered on the wane. 

In all, orders taken by the three 
firms coupled with those for turboprops 
and jets skyrocketed airline aircraft buy- 
ing past $1.5 billion, a peak never before 
approached in their history. 


First Came Turboprops 
On the turbine 
was first things first. The prospect of 


transport scene it 
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real-life operation of a British-built Vis- 
count turboprop on U.S. routes by Capi- 
tal Airlines was pressing U.S. airlines 
and manufacturers to come up with an 
answer. 

Although originally slated for April 
inauguration, CAP actually started serv- 
ice late in July. 

* The big turboprop decision came 
on June 10 when American placed an 
order with Lockheed for 35 new Elec- 
tras at $65 million less engines. Three 
months later it settled on the Allison 
501 (commercial version of the military 
T56) and bought 140 at $12.5 million, 
or about $89,000 apiece. 

Close on the heels of AA was East- 
ern buying 40 Electras worth $100 mil- 
lion and optioning 30 others. Braniff 
signed up for nine at $22 million. Since 
then, Lockheed orders and options have 
swelled above 150 worth better than 
$300 million. And other major U.S. car- 
riers such as United, Delta, Northwest, 
TWA, United and Western have yet to 
make a decision. Only Continental, with 
an order for 15, has followed Capital’s 
lead in buying Viscounts abroad, 

Although the Viscount has been 
highly successful in attracting sales out- 
side the U.S. (more than 300 have been 
sold) the dollar value of Lockheed sales 
of Electras is fast approaching that of 
the British turboprop. Reason is the big 
spread in the prices of the two—the 
Viscount 700 sells for about $840,000 
and the 800, which Continental is buy- 
ing, about $1,090,000. Price tag on the 
Electra is about $2 million. 


Jets Different Story 

With the jets it was altogether a 
different story. The stern competition 
that once loomed from Britain’s De- 
Havilland Comet had virtually dis- 
appeared with the Comet’s grounding. 
This left a clear field for U.S. manu- 
facturers, but there still remained two 
big questions: (1) When would the air- 
lines place an order and (2) which 
manufacturer or manufacturers would 
be on the receiving end. 

* Answers to these questions started 
to take shape early. On March 2 the Air 
Force gave Boeing the nod as winner 
of its jet tanker competition, a decision 
which put the Seattle firm in business 
as a jet transport competitor. 

Without the USAF award and the 
healthy military contracts (expected to 
reach $700 million) it brought with it, 
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Boeing had only its 707 prototype air- 
plane. 
There was serious doubt in many 


quarters that it would undertake a 
purely commercial venture in competi- 
tion with Douglas, especially in a busi- 
ness as expensive and unpredictable as 
selling a jet. 

But even with its AF award in 
hand Boeing still couldn’t offer a jet— 
it had to have Pentagon clearance to 
build it in the government-owned Ren- 
ton plant and had to assure USAF 
officials that KC-135 deliveries wouldn’t 
suffer. 

Douglas Aircraft Co. was probably 
most instrumental in speeding this clear- 
ance when on June 9, the day before 
American ordered Electras, it announced 
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go-ahead on DC-8 construction. A month 
later, the Air Force gave Boeing a green 
light for side-by-side production of 
KC-135s and 707s, and the sales battle 


was on. 


® The first order, by Pan American 
World Airways on October 13, did 
nothing but intensify the competition. 
Pan Am ordered both DC-8s and 707s 
with a 25-to-20 edge to Douglas. This 
was later erased in favor of Boeing 
when PAA altered its order to 12 Inter- 
continental 707s and 11 shorter range 
models for a 23-plane total. It also dis- 
closed that four of its 25 DC-8s were 
ordered for Panagra, making its order 
two less than that for Boeings. 


Twelve days later, a 30-plane DC-8 
order by United valued at $175 million 


Biggest Boeing buyer was American with order for thirty 707s valued at $135 million. 





Ae 


* pe . 
eS ae ye * 
iii a 








United Air Lines led Douglas DC-8 subscribers with 30-plane order worth $175 million. 
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Top order for Lockheed's turboprop Electra came from Eastern. It bought 40 costing $100 


million, optioned 30 others. 


30 


gave Douglas the edge. While Bocing 
was signing up American (November 
9) for 30 707s at $135 million, Braniff 
for five (December 2) at $30 million 
and Continental for four (December 12) 
at $21.3 million, Douglas confirmed a 
National Airlines’ order for six DC-8s 
(November 3) worth $36 million, a 
KLM order for eight at $52 million 
(November 16), an order plus option 
for 26 from Eastern valued at $165 mil- 
lion, and a year-end purchase of seven 
by Scandinavian Airlines System worth 
$50 million. 

This gave Douglas a 1955 total of 
95 sold and seven on option—Boeing 
62 sold. At last count, Boeing had closed 
the gap to 107-84 with sales to Air 
France (10), Sabena (4) and TWA (8) 
while Douglas added Delta (6), Japan 
Air Lines (4), and Swissair (2). 

® Throughout the buying spree it 
was Boeing’s four advantage points 
pitted against Douglas’ one. Boeing had 
a prototype, more experience in build- 
ing large jets, a lower price and an 
earlier delivery schedule. Douglas, with- 
out a prototype, had only its past reputa- 
tion for building airline transports and 
a DC8 jet on paper to match this 
formidable opposition. 

And the competition was not long 
under way when both aircraft began to 
change from their original specifications. 
Boeing’s 707, originally grossing 235,000 
pounds with a 30,000-pound payload, 
grew first into a Pratt & Whitney J75- 
powered version with the same dimen- 
sions, then into a 12-foot longer model, 
the Intercontinental, grossing close to 
300,000 pounds. 

Douglas’ DC-8 followed a similar 
path. Its 211,000-pound domestic and 
257,000-pound overseas versions un- 
veiled in June had lost their identity. 
United’s DC-8, when ordered four 
months later, had the gross pegged at 
42,500 pounds. Latest Douglas specifica- 
tions spell out two domestic models 
(J57- and J75-powered) at 265,000 gross 
and two overseas models (J75- and 
Rolls Royce Conway-powered) at 287,- 
500 pounds. At the same time its length 
has stretched over eight feet and its 
wingspan five feet. 

Now, with the specifications fairly 
well settled and with both Douglas 
and Boeing sales past the breakeven 
point on jet development costs, the 
race has settled down to the routine 
task of winning the few carriers not 
yet committed. 

In the U.S. this narrows down to 
Northwest, Capital, Western and pos- 
sibly Northeast, although any step by 
the latter obviously hinges on the final 
outcome of its bid for a Boston-Miami 
operation. TWA, which has placed 
orders for only eight of 30 to be pur- 
chased, remains the most attractive cus- 
tomer still to be won. 
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® But regardless of how these re- 
maining carriers buy, the jet transport 
era will bring something new to U.S. 
airline operation. American and United, 
historically competing with identical 
aircraft of the Douglas series, will be 
pitting 707s against DC-8s. Conversely, 
Eastern and National have followed 
the pattern of their present-day DC-7 
standoff by ordering DC-8s. 

On the manufacturing side, it’s 
Douglas and Boeing with jets and 
Lockheed with turboprops garnering all 
the business to date. With engines it 
narrows further, P&W for jets and 
Allison for turboprops. 

But that doesn’t mean there aren’t 
others to be heard from. 

® Convair, once a hot competitor 
with Lockheed for the turboprop busi- 
ness early this month unveiled its 
medium-range jet Model 22. Grossing 
about 170,000, it is slanted at Electra 
competition, and would use four Gen- 
eral Electric J79 engines, introducing a 
third engine manufacturer on the scene. 

And activity at Douglas may not 
stay all jet. Speculation has persisted 
for some time that once it passed the 
breakeven point on DC-8s, Douglas 
would dust off two pet projects and go 
hard to work. One is a turboprop (or 
smaller jet) competitor for the Electra 
powered by Allison 501s, Rolls Royce 
RB-109s or possibly Napier Elands, The 
jet would use P&W J52s. 

Douglas’ other project, still to ma- 
terialize into hardware, would be its 
bid for the “DC-3 replacement” market. 

At Lockheed, an entry into the big 
jet competition looms far down the 
road, perhaps in the early 1960's. Its 
original Air Force development con- 
tract for an advanced tanker has taken 
on a new look with emphasis on a 
supersonic transport, placing Lockheed 
in a strategic position in the next big 
round of jet buying, the “707 and DC-8 
replacement” era. 

But Lockheed has an even stronger 
commercial prospect ready at hand—the 
Air Force cargo turboprop C-130 being 
built by its Georgia Division. Lockheed 
has authorized a commercial sales pro- 
gram on the C-130, and although AF 
clearance would be needed before actual 
production could be committed, capacity 
at Marietta can handle all the C-130s 
the USAF wants and still permit com- 
mercial deliveries as early as 1958. 
Price of the civil C-130 is reportedly 
in the same class as the Electra, about 
$2 milion. 


Still No ‘DC-3 Replacement’ 
The only key area in which 1955 
did not produce a firm program was 
that of the “DC-3 replacement” although 
permanent certification of the U.S. local 
service airlines brought this activity to 
an all-time peak. 
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1955's Top Ten Transport Events 


In their order of occurrence, these ten transport developments played 
a major role in making 1955 U.S. aviation’s year of big decisions: 


March 2—Boeing KC-135 wins USAF jet tanker competition, putting the 
Seattle firm in the commercial jet competition to stay. 
June 9—Douglas announces go-ahead on DC-8 construction, starts sales 


June 10—American Airlines buys 35 Lockheed Electra turboprops at $65 
million (less engines); later orders 140 Allison 501s at $12.5 million. 
July 13—Air Force gives Boeing go-ahead to build commercial jet side-by- 


Sept. 27—Eastern Air Lines orders 40 Electras valued at $100 million, options 


Oct. 13—Pan American orders 20 Boeing 707s and 25 DC-8s for $269 million 
total. Later increases Boeing order. 

Oct. 25—United Air Lines orders 30 DC-8s worth $175 million. 

Nov. 9—American Airlines buys 30 Boeing 707s valued at about $135 million. 

Nov. 16—Douglas registers first foreign purchase of American-built jet with 
$52-million order from KLM for eight DC-8s. 

Dec. 7—Eastern orders 18 DC-8s, options eight others, for $165 million total. 
Later changes order to 19 to give Douglas billion-dollar year for com- 








Pending some formal entry by 
Douglas, the competition for this mar- 
ket now shapes up as a battle between 
Fairchild/Fokker with an American- 
ized F-27 twin-turboprop Friendship, 
Britain’s Handley Page Herald, pow- 
ered by four 870-hp Alvis Leonides 
Majors, and the new Frye F-1 Safari, 
a four-engine short-field transport gross- 
ing up to 37,000 pounds and capable 
of carrying 51 passengers. 

® Leading contender so far is the 
F.27, with four U.S. carriers already 
talking plans for its use. Mackey Air- 
lines has ordered two and optioned two 
others. West Coast has taken an option 
on six. Southwest and Bonanza have 
both told CAB they plan introduction 
about 1958. 

Next in line is The Frye Corp. with 
its F-1 Safari. It has received definite 
commitments for six F-ls with options 
for more from two Alaskan airlines— 
Northern Consolidated and Wien 
Alaska. Like U.S. production of the 
F-27, the F-1’s future rests upon receipt 
of sufficient orders to warrant produc- 
tion. 

Douglas’ bid, when it comes, is ex- 
pected to be an STOL (short take-off/ 
landing) design for short-field opera- 
tion. Features reportedly involve a 
straight, high wing, large wing area, big 
flaps, with “still secret” devices aiding 
them in producing short takeoff and 
landing performance. Reports are that 
Douglas may employ a form of 
“hinged” wing to accomplish this. 

®In the other major area of short- 
haul transportation, Sikorsky Aircraft 
has broken into the lead over its com- 
petition (Vertol and Bell) with an order 
from New York Airways for seven of 
its 12-passenger S-58s for introduction 


in mid-June this year. 

Vertol (formerly Piasecki Helicop- 
ter Corp.) during the year unveiled its 
PH-2, a 16-19 passenger helicopter and 
sought CAA certification. Early this 
year, however, approved activity was 
suspended until a multi-engine version 
is available. This latter design is under- 
stood to involve use of two General 
Electric T58 “turboprop” engines. 

Bell’s bid for the commercial heli- 
copter market will probably involve two 
designs. One, the Model 204, is a 
commercial version of the Army's XH- 
40 (4-to-7-place) powered by Lycom- 
ing’s T53 free turbine. The other is the 
Model D-216, a 25-passenger proposal 
using three turbines for power. It would 
have a tandem rotor arrangement aimed 
at cutting helicopter direct operating 
costs to about 10¢ per available seat 
mile. oe 


MATS Plans to Sell 
Trip Insurance 


With its accident rate at a new low, 
Military Air Transport Service is ar- 
ranging to sell trip insurance to pas- 
sengers on scheduled MATS routes. 

The 1955 accident rate dropped to 
6.06 per 100,000 flying hours. Transport 
operations, which totaled about half of 
MATS’s flying hours, accounted for 
only 20% of the accidents. Remaining 
80°% were in jet training, weather recon- 
naissance and air rescue. 

Mutual of Omaha insurance will be 
available in April. Tele-Trip Policy Co., 
Mutual subsidiary, will sell policies at 
MATS and civil terminals in US. 
American Express will handle sales over- 
seas. 
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NEXT FIVE YEARS WON'T BE EASY BUT— 





Airlines Are Prepared to Cope with Jet Age 


Program of personnel expansion and training must be undertaken to 
meet anticipated traffic growth and operational problems. 


By W. A. PATTERSON 
President of United Air Lines, Inc. 


NY airline management which has 

just committed itself to one hun- 
dred million or more dollars worth of 
jetliners must take a long and hard 
look at the problems as well as the 
promises of the much-heralded jet era. 
And any airline executive must recog- 
nize that the jet age no longer is 
something he can deal with tomorrow. 
Whether he likes it or not, that age 
is here. 

While the problems ahead are 
difficult, none is insurmountable. The 
tremendous technological progress made 
in the jet field just within the last few 
years has completely altered what was 
a rather frustrating picture. Thanks to 
the genius and drive of our aircraft 
engine and airplane manufacturers, the 
jetliner has become a thing of reality 
which we now know can be fitted into 
our airline pattern both from an op- 
erations and economic standpoint. 


Two extremely important steps al- 
ready have been taken by most of the 
major air carriers. The first was selec- 
tion of the types of jetliners which they 
felt would best serve their purposes. 
The second was a program of financing 
the very large expenditures involved. 

* It was no easy task for any air 
line management to decide on the make 
of plane upon which the carrier would 
perhaps gamble its whole future. There 
was no service record of any commercial 
jetliner in this country; much of the 
data from which evaluations had to be 
made were largely theoretical, based 
on many assumptions. And always there 
was the price to be considered—about 
$5,000,000 or so per plane. Only 20 
years ago, that amount of money bought 
an entire fleet! 

It wasn’t a simple task, either, to 
go out and obtain loans of one hundred 
million dollars or so. People don’t pro- 
vide that kind of money without being 
shown a few facts and figures to con- 
vince them of the soundness of the 
venture, 

It will forever be a credit to the 
airline industry that insurance com- 
panies, banks and other investors were 
willing to commit themselves to such 
financing for the purchases of planes 
which, to all intents and purposes, still 
were pretty much on paper. That was 
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not so much a vote of confidence in the 
future of jetliners as it was in the ex- 
perience, resourcefulness, soundness and 
potentials of the air transportation in- 
dustry. 

That brings us up to the present 
situation in which we find some 16 
air carriers with jetliner orders aggre- 
gating over one billion dollars. What 
are some of the immediate and long- 
range problems? What changes will the 
jetliners bring to airline organiza- 
tions, methods of doing things, over 
all philosophy ? 

Obviously, the next four years will 
be extremely important in terms of 
preparation by all who will have the 
responsibility of getting jetliners into 
operation as smoothly and efficiently as 
possible. After that will come the big 
job of proving the jets in service and 
of merchandising the considerable new 
capacity which they will offer. 

® Future jetliner operators must de 
velop a very thorough program of per- 
sonnel expansion and training to take 
care of the trafic growth and opera 
tional problems which will accompany 
the transition. For example, flight and 
ground crews will have to be fully pre 
pared to meet different requirements in 
the new era. 

Just as immediate must be the con 
cern of each carrier and community 
as to airport facilities to accommodate 
jetliner operations. There may be an 
additional 500 or 600 feet required in 
runway lengths at certain cities; also 
a need for strengthening runways in 
some locations. It is the opinion of our 
people, however, that early planning, 


as directed by the Civil Aeronautics 
Administration, has anticipated airport 
jetliner requirements. 

There are the problems of air 
trafic control and external jet noise 
which already are receiving much at- 
tention and which must be given a 
great deal more before jetliner service 
arrives. 

Anyone in the business is familiar 
with the perplexities of air traffic con- 
trol. Our airways and airport approach 
areas already are congested; high 
priority has been given this problem 
by government agencies as well as by 
the airline industry. It is to be hoped 
that early solutions will be found. 

As for the noise problem, here 
again considerable work is in progress 
by aircraft and engine manufacturer, 
by the airlines and by other interested 
agencies to modify what otherwise 
might prove a source of major irritation 
to cities receiving jet service. Much 
progress is being made. We are con- 
fident that this problem will be re- 
solved before the critical date of 1959. 

® And what about the problem of 
capacity versus payload which will face 
us in the 1960s? It is apparent that 
large fleets of jetliners having two or 
three times the capacity of our present 
piston-engine planes will increase avail- 
able ton-miles and probably be out in 
front of the immediate market. This 
situation is nothing new to the airline 
industry. Fleets of airliners must be 
ordered with the period of their entire 
useful life in mind. As a consequence, 
there is likely to be some over-capacity 
in the early part of their life but this 
is quickly absorbed by continued trafhc 
growth. 

Also, of course, there is the traffic 
generating effect of new and _ better 
equipment. Time after time, down 
through the years, we have found this 
factor has tended to upset conservative 
economic forecasts. Thus I am sure it 
will be with the jetliner which, in re- 
ducing travel times by 35 percent or 
more and by offering entirely new 
standards of comfort and efficiency, may 
well have a revolutionary effect on travel 
and shipping. 

In the intervening years, of course, 
the market will not be standing still. 
Our company’s forecasts, which closely 
coincide with those of the CAA, are 
for 29 billion industry passenger-miles 
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by 1960 and for 36 billion by 1965 as 
against less than 20 billion in 1955. 
That will represent a gain which may 
well tax our capacity, even with the 
331 additional transport airplanes which 
are to be delivered in 1956, 1957 and 
1958. 


There are those who, adding up 
our present fleets plus those 331 piston 
engine airplanes on order plus our 
future jet fleets, come to the conclusion 
that we have lost touch with reality; 
that we have embarked on an equip- 
ment buying spree which may have 
disastrous results. They overlook the 
fact that we will be retiring older piston- 
type planes as the jets come into service; 
that we will be taking off the bottom 
as we add on to the top. 

They also overlook, in our opin 
ion, the aggressive character of our in 
dustry in terms of serving and selling 
our product. And they may be over 
looking, too, the very substantial traffic 
generating potential of the jetliner to 
which I already have referred. 


* It is entirely possible that United, 
for example, might dispose of some of 
our DC~7 fleet, which is most econom 
ical in long-haul operations, when the 
jets get into that field and that we 
might keep DC-6Bs which are more 
eficient in the shorter range service 
than the DC-7s over the shorter dis 
tances they cover. Other airlines prob 
ably have similar plans. In one way or 
another, the carriers will tailor their 
future fleets to reduce any temporary 
excesses in capacity and yet to provide 
altogether adequate service for all the 
various segments of the market—long 
haul, medium-haul, short-haul, first 


class, coach, excursion and what-not. 


An important consideration in serv 
ing the medium-haul market will be 
selection and purchase of turboprop air 
craft. Some carriers already are oper 
ating or have committed themselves to 
planes of this type. Others, like United, 
are awaiting the further development 
of engines suitable to power the types 
of planes they have in mind. Many 
experts are working in this field and 
we are confident that a suitable power 
plant will be evolved. At the appro- 
priate time, we expect to place an order 
for turboprop aircraft to supplement our 
long-range turbojets. 

Airline executives who now find 
themselves in the jet age also are find 
ing that they have to make 
changes in their way of thinking. Rather 
more quickly, perhaps, than some of 
them may have anticipated, they are 
getting a vehicle which will have a 
great impact on the social and economic 
progress ol this nation and the world. 
Long before their customers, they are 
having to think in terms of 4% hours 
3 hours between 


some 


from coast-to-coast, 3 | 
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between California and Hawaii, 6 hours 
between New York and London and 
9 hours between Seattle and Tokyo. 
They are having to think about 
what these speeds will mean in terms 
of customer demand, new and broad 
horizons for business and _ pleasure 
travel, new concepts of national and 
international relations. And they must 
think, too, of such seemingly minor 
things as how to cut precious seconds 
from ground time; how to bring elec- 
tronics to the handling of passengers, 


Chicago and the Pacific coast, 44 hours 





baggage and cargo; how to handle up 
to 150 passengers per jet at two or three 
gates simultaneously. 

These are some of the things which 
are going to be receiving the concen- 
trated attention of our experts in pas- 
senger service and ground operations 
between now and 1959. 

All in all, the picture is one of 
immense responsibilities and great 
promises. Certainly, an industry which 
has come so far in 30 years can be ex- 
pected to meet the challenge with every 
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Profitable Transport Helicopter 
For Airlines Still in Design Stage 


The nation’s airlines this year are 
still in a spin trying to figure out when 
the helicopter manufacturers will be 
ready to give them large multi-engine 
transport helicopters capable of making 
money. 


Basically, the situation is still the 
same as it was 12 months ago: Every 
rotary-wing producer has paper designs 
which will satisfy the most discriminat- 
ing airliner purchaser—on paper. But 
only two companies have flying articles 
and both of these suffered delays and 
setbacks during the year. 


* Sikorsky will soon start deliveries 
to New York Airways, Sabena Belgian 
Airlines and Okanagan Helicopters, 
Ltd., of its S-58, a 12-passenger single 
engine rotorcraft. But the S-58 is not 
quite what the airlines of the U.S. and 
the rest of the world are seeking in a 
transport helicopter. 

More closely approaching the ideal 
are the Vertol H-16 and the Sikorsky 
HR2S. These military machines, which 
have passenger capacities of about 40, 
both employ two engines and plans are 
under way to convert them to shaft 
turbines (Allison T56s) instead of pis 
ton power plants. 


But the YH-16A prototype (two 


Allison T38s) was destroyed in a crash 
late in 1955, completely wrecking both 
the military and the commercial sched- 
ule of development. 


And the HR2S (commercial S-56) 
experienced many unanticipated bugs— 
problems so serious that the Marine 
Corps Commandant, Gen. Randolph 
McC. Pate felt forced to tell Congress 
it would be “years yet” before the 
Marines have the type of assault heli 
copter they want. 


® Moreover, purchase of the S-58 
by Sabena and New York Airways 
caused Vertol to discontinue efforts to 
get the 20-passenger H-21 certificated 
for civil use until a multi-engine turbo- 
rotor (GE T58s) could be evolved to 
replace the present single reciprocating 
power plant. 

Bell Aircraft at Fort Worth had 
previously suffered when the Navy cut 
back orders on its HSL anti-submarine 
helicopter. Bell is currently offering 
(American Aviation, March 26) the 
25-passenger Model D216, which is 
powered by three gas turbines and 
which incorporates many HSL {catures. 
But no production of the D216 is 
likely unless one of the military services 
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sponsors it. 


Convair Bids for Jet Market 


Convair's entry in jet competition is this Skylark 600, a 609-mph medium range transport 

powered by General Electric CJ805 (J79) engines. Gross weight is pegged at 170,000 

pounds, passenger capacity 80 to 99 and payload between 19,700 and 22,835 pounds. 
For more details see (AMERICAN AVIATION, Apr. 9.) 
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Airline Financial Needs Remain Unfilled 


Planning for future requirements can be decisive factor, as experience 
of American Airlines from 1946 onward shows. 


By SELIG ALTSCHUL 


Most of the public attention on the 
airline front has been attracted by the 
announcements of new jet transports 
ordered in recent months. Thus far, new 
equipment in the turbine transport 
family entail commitments in excess of 
$1.5 billion. 

Deliveries of the turboprops are 
continuing on the Viscounts for Capital 
and are scheduled to accelerate with 
the Electras in 1958 for Eastern, Ameri- 
can and Braniff. Starting in mid-1959, 
the jets are scheduled to make their ap- 

rance first with the 7-0-7 to be fol- 
owed in 1960 by the DCS8. 

Not to be overlooked are the orders 
for conventional piston-powered  air- 
craft, aggregating about 259 in number 
and representing some 103 DC7s, 74 
DC6Bs, 42 Constellations, 19 Convairs, 
11 DC6As and 10 Constellation cargo 
versions. These planes will entail capi- 
tal expenditures of around $350 million 
and are to be delivered during the next 
three years through 1958. 


® Substantial capital requirements 
are involved by the separate airlines 
with new equipment on order. While 
a few carriers have anticipated much 
of their future commitments, many car- 
riers have yet to outline their financial 
plans. In fact, some airlines have not 
even ordered jet aircraft and will ulti- 
mately add to the industry's financial 
requirements. 

With scheduled deliveries of most 
jets four and five years away, the indus- 
try does have an important time factor 
as a cushion in anticipating its capital 
requirements. This is tempered, of 
course, by the degree of progress pay- 
ments that must be made in the in- 
terim. 

Financing Key Factor 

* It is becoming clearly evident that, 
in viewing the outlook for any airline, 
financing arrangements to meet future 
requirements are emerging as a key fac- 
tor. No longer, if ever, can management 
regard financial elements as separate and 
distinct from operations, equipment and 
other considerations. Nor it is a matter 
to be resolved as a mere detail on the 
first available afternoon. 

Imaginative financial planning fre- 
quently can be the determining influ- 
ence in setting a successful operational 
course for a carrier. The experience of 
American Airlines ten years ago is a 
case in point. 
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. . e . 
U.S. Airlines Selected Financial Data as of 
Sept. 30, 1955 
(000 omitted from all dollar amounts) 
Operating 
Prop. 

&Equip. % of 

Total Net Long-Term Debt (De- Book 

Assets Worth Debt Ratio preciated) Cost 

American ....... $203,012 $114,309 $ 30,000 208% $ 80,564 423% 
eee 31,701 23,698 17 ne 20.166 55.5 
GEE. vcescccess 29,070 16,821 1459 179 14.096 47.6 
eee 3,943 2,289 36 * 1,363 28.7 
Continental ..... 12,279 5,397 2,575 323 6.242 56.0 
tn” snnercesees 54,310 23,056 15,119 39.6 31.824 58.2 
Pn easeebees 156.894 65,445 27,000 29.2 57.933 38.1 
National ........ 37,600 21,155 7,844 27.0 23,761 628 
Northeast ...... 7,181 4,928 eeein ae 2901 39.8 
Northwest ...... 51,375 28,291 8.750 23.6 31,609 47.1 
Pan American .. 253,411 120,935 41,950 25.7 109,293 N.A. 
i: easessese 157,518 72,244 35,000 33.2 98.546 468 
 setcseneys 201,098 104,378 37,013 26.1 125.304 58.4 
a 24,499 12,280 3,884 24.0 11,686 49.9 
Allegheny ....... 2,983 1,238 619 33.3 1,750 499 
Bonanza ........ 1,274 574 124 17.7 706 63.2 
SE caseveces 1,164 406 120 28.1 395 40.7 
Pt asesewane 1,696 520 227 303 570 25.5 
Lake Central ... 983 39 160 80.4 451 60.2 
SE. sacevces 3,090 1,384 1,125 448 2.026 69.2 
North Central .. 2,900 898 425 32.1 1.352 46.0 
EE cncdeuses-ys 2,097 792 200 20.1 1,027 50.0 
Piedmont ....... 2,930 1,631 eens oe 998 442 
eee 1,522 684 135 164 646 46.7 
Southwest ...... 2,958 1,436 4717 249 1,751 513 
Trans-Texas .... 1,646 736 25 3.2 751 53.6 
West Coast ..... 1,617 732 14 «(18 938 47.2 








In 1946, American sold $80 million 
in new securities, $40 million in 3% 
debentures and $40 million in 34% 
convertible preferred stock. In so doing, 
American, through its underwriters, ob- 
tained the lowest interest ever accorded 
any airline debt financing as well as the 
lowest dividend rate for an airline pre- 
ferred stock. The twenty-year maturity 
on the debentures was also the longest 
that appeared on an airline obligation 
at that time. 

® Armed with this $80 million, 
American was able to proceed aggres- 
sively with a program calling for the 
acquisition of fleets of DC6s and Con- 
vair 240s, the first new postwar equip- 
ment to be ordered. In the interim, too, 
this new money permitted the company 
to ride out 1946 and 1947, when heavy 
deficits were incurred. 

The financial ability of American 
to obtain this new equipment gave it 
the means to seize a competitive advan- 
tage. With its then modern aircraft, 


the company was able to so schedule its 
flights to best advantage in creating new 
traffic as well as diverting business from 
its competitors. 

For many years, until the equip- 
ment picture was brought into closer 
balance, American’s competitors were 
hard-pressed to recover their share of 
the airline market. 


Lesson Remembered 

® This lesson has not been lost on 
the industry. It is a circumstance ac- 
centuated by the sharp upward trend of 
traffic in recent years and the current 
shortage of capacity available to many 
airlines. 

Capital expenditures by no means 
will stop with the aircraft itself. In 
addition, there will be substantial ex- 
penditures necessary to supplement and 
support the operation, servicing and 
maintenance of this aircraft. 

For example, maintenance facilities 


(Continued on page 39) 
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Avco 

helps bring 

a new anatomy 
of flight to life 


Today, new breeds of planes are filling 
America’s skies! In a brief decade of bold 
experimentation inspired by the military, 
the aircraft industry has created swept- 
winged, smooth-skinned new speedsters 
of almost unrecognizable sleekness. 


Throughout this spectacular evolution, 
Avco’s Crosley division has contributed 
“components,”’ even entire airframes— 
in ever-mounting volume, for everything 
from small utility planes to giant trans- 
continental bombers. And to reproduce 
aircraft anatomy with perfect fidelity 

to design, a new Crosley method (the Avco 
Axiomatic System) guarantees complete 
interchangeability of components, 

even from the first unit built. 


Through advances in airframes—as well as 
in scores of electronic instruments—Avco 
Crosley translates practical engineering 
experiences into finer products and brilliant 
new possibilities . . . for an America 


strong in peace. 


3 Crosley booklets (Aircraft Structures, Honeycomb 
Concept, Axiomatic) detail ways Crosley's airframe 
capabilities can help you. Write for them to: Avco 
Defense and Industrial Products, Stratford, Conn. 


ENGINEERS WANTED: For top-flight men, 
Crosley offers unusual opportunities 

to explore new scientific frontiers that lead 
to outstanding and rewarding careers. 
Write to Director of Engineering, Crosley 
Government Products, Cincinnati 15, Ohio. 


} 
Andon er FF 


rosiey 


combine the 


defense and industrial products 


Aveo Defense and Industrial Products 
cientifie and e ring skills, and production FOR A COPY OF 


divisions of Aveo Manu- RELATIONS DEPT., AVCO DEFENSE AND 


THIS TOEKE DESIGN, 5 TABLE FOR FRAMING write T PUBLIC 
facilities of U! great INDUSTRIAL PRODUCT TRATFORD, CONN 
facturing Corp.: Crosley; Lycoming; Advanced 
Development —to produce power plants elec- 
tronics, airframe components, and precision parts. 
Circle No. 10 on Reader Service Card. 











14.000 JH Generators 





On the Douglas C-124C Globemaster, Solar 
Aircraft Company “Mars” APU's, using G32 
machines, have logged more than 40,000 hours 
with overhauls scheduled at 750 hours. 







J&H Model G32 
d-c Generator. 


GROUND 


USAF type MD-3 GPU's 
(right) for aircraft starting, 
ground test and servicing 
use three G32-3's. They are 
manufactured by Beech 
Aircraft Corporation and 
Consolidated. 





Pod-hung “Mars” APU's by Solar provide a-c 
and d-c power for the testing of advanced 
electronic gear aboard the Convair C-131B 


“Flying Laboratory.” SHIPBOARD 


An important G32 application may be units (below), manufactured by O. E. 
seen on any Navy carrier deck. Self- Szekely & Associates, provide fast start- 
propelled “Jeep” type mobile power ing for getting Navy fighters in the air. 






XO PASSENGERS 
J&H Generators are easily identified in this view - <— 
of the MD-3 Ground Power Unit assembly line at 
Consolidated Diesel Electric Corporation. 


Jack s HEINTL Reemotive 
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in APU field service! 





Designed specifically for auxiliary power application, 
the G32 Generator has been up-rated from 500 to 750 amps continuous 


HIGHER OUTPUT: The G32 delivers 750 amperes 
continuously—at least 50 per cent more power 
than similar contemporary machines. This gener- 
ator has excellent overload characteristics such 
as required in jet starting application. 


SIMPLER, LIGHTER INSTALLATIONS: High power 
of the G32 permits reducing the number of gener- 
ators in many APU installations. Simultaneously, 
the complexity of associated components is sim- 
plified with resulting weight savings—a significant 
factor on air-borne applications. 


WIDE FIELD EXPERIENCE: More than 14,000 J&H 
G32 Generators are in the field today! Their use 


includes air-borne, shipboard and ground-power 
installations where 600 to 750-amp, continuous- 
duty conditions exist. Service records show longer 
periods between overhauls, reduced maintenance 
costs. 


STARTER-GENERATORS: Two of the J & H Series 
Generators act in a dual role . . . are supplied 
with a starter winding which enables the gener- 
ator to act as a starter for gas turbine engines on 
many APU’s. 


COOLING: Both blast-cooled and self-cooled 
models are available. 


JACK & HEINTZ G32 D-C GENERATORS 








(a-c generators also available in ratings through 160 kva) 





























J&H MODEL NUMBER G32-3 G32-6 G32-8 G32-9 G32-10 
Starter-Generator Starter-Generator 

Continuous-Duty Rating 

Speed (thousand rpm) 4-8 4-8 4-8 4-8 4-8 

Voltage 30 30 30 30 30 

Amperes 750 750 750 750 750 
Intermittent Rating (amp) 1000+ 1000+ 1000+ 1000+ 10004 
Cooling Method Blast cooled | Blast cooled Self cooled Blast cooled Self cooled 
CFM of Air at 6” H20 300 300 _ 300 - 
Weight (Ib) 78 79 82 78 83 
Overhung Moment (in.-Ib) 385 406 430 385 450 
Over-All Length From Mounting Flange (inches) 

Radial Air Inlet 13 13 _ 13 - 

Axial Air Inlet _ 14 - _ _- 

Self-Cooled — _— 13 = 13 
Diameter (inches) 10 10 10 10 10 
Flange-Type Spline AND 10266 XVIH XVIH XVIA XVIH XVIA 
Rotation (viewed from end opposite flange) cw cw CW CCW cw 











For complete information on J & H G32 d-c Generators for auxiliary power 
units, write: Jack & Heintz, Inc., 17633 Broadway, Cleveland 1, Ohio. 
Export Department: 13 East 40th Street, New York 16, New York. 


© 1956 by Jack & Heintz, inc 
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CURTISS-WRIGHT 
Turbo Compound Engines 


are in use by 30 World Airlines 
plus leading military aircraft 


One more example of 


Kelsey-Hayes diversity at work for 


major industries throughout America 


Any way you translate it—20° longer 
range, 20°; less fuel, 20°(, more payload 

power recovery turbines on the 
Curtiss-Wright Turbo Compound 
engine mean greater operating econ- 
omy. The entire power recovery unit 

requiring 2000 close tolerance 
machining operations — is manufac- 
tured to highest engineering stand- 
ards by the Aviation Division of 
Kelsey-Hayes. 


CROSS SECTION of the velocity-type, power 
recovery turbine unit manufactured for Curtiss- 
Wright by Kelsey-Hayes. The unit consumes no 
fuel. Exhaust gases are piped directly to the tur- 
bine and converted to usable power. There is no 
harmful back pressure. Effective operation is 
assured at all speeds and altitudes. 





KELSEY-HAYES 


Kelsey-Hayes Wheel Co., Detroit 32, Mich. * Major Supplier to the Automotive, Aviation and Agricultural industries 


TEN PLANTS / Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada * 
{French & Hecht Farm Implement and Wheel Division) Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 
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(Continued from page 34) 
most likely will have to be expanded 


to service this newer type aircraft. 
Ground-handling facilities involving 
reservations procedures, city ticket 
offices and, more directly, arrangements 
at the airport are all due for major 
revisions and extensions. 

It was previously indicated here 
(American Aviation, December 7, 1955, 


page 27) that the U.S. industry’s c apits al MS-25089 


outlays for aircraft and related equip- 


ment during the next ten years may 
reach as high as $3 billion. It now ap- PUSH-BUTTO 
pears these expenditures may go be 
yond that amount. 
Yet at last reports (September 30, 
1955), the entire U.S. air transport in- 


dustry—domestic, international, cargo— 
had total assets of but $1.3 billion. Net ” 
worth of this group stood at but $660 . designed to MIL-S-6743 specifi- 
million with long-term debt at $230.7 cations for aviation’s toughest jobs. 
million. It is obvious that the capital 
requirements for the industry dwarf 
the size of its present resources. 

*A substantial part of the esti- 
mated $3 billion in new capital expen- contact 
ditures will be forthcoming from re- Withstands 20G vibration up to 2,000 cps. 
tained earnings, internal sources such as 
depreciation cash throw-offs plus the 
proceeds realized from the sale of sur- 
plus aircraft. 

The balance of funds required will | 






















Fully moistureproaf 


Positive snap-action cannot be teased off 


ie A ie Pi es 


oe 


Made in six single-pole circuit arrangements 


Choice of 7 mounting adapters (illustrated) 


Rated for 25,000 operations at 10 amps, 28 


be new money in the form of debt— volts de. 
both long-term and short-term, plus ea 
equity-type securities and in the aggre- | Detailed specifications on the com- 
gate may be of the order of $1 billion | plete line of Hetherington precision push- 
5 billion. xact ¢ . , 
eiS bilion. The exact amount, of button switches designed to MIL-S-6743, 


course, being dependent upon the meas- ; 
ure of earnings and cash generated from drawing MS-25089 will gladly be sent on 


the other sources enumerated. request. 


Experience Not Always Guide 

Greater perspective can be ob- 
tained by looking at the individual air- 
lines separately. It is a fact of life that Wes? Coast Division: 
no one company can live by the aver- 139 IMinois St. 
age experiences of its industry. El Segundo. Calif. 

* The accompanying table reveals 
the key elements of the financial posi- 
tion of the separate U.S. airlines as of 
September 30, 1955. The local service 
airlines are also included. 

Although ignored in the general jet 
headlines, these smaller carriers have 
major equipment transition problems 
of their own. Their perennial search 
for a DC-3 replacement may soon ap- 
pear in such planes as the Fokker F-27 
as well as in the Martin 2-0-2 and Con- ' 


vair 240. These transitions will bring HETHERINGTON 
on financing requirements. 
It is significant that a large in- Suap--betion Switches 4 


cidence of debt exists for most of the 
carriers. Debt ratios of anywhere from 


HETHERINGTON, Inc. 


1200 ELMWOOD AVENUE * SHARON HILL, PA, 


aT, 








ta a tee 


* 


SNAP-ACTION SWITCHES FOR ALL AIRCRAFT AND a 


20 30% f > trunk carriers i 

to 30% for the trunk carriers is PRECISION INDUSTRIAL APPLICATIONS * INDICATOR 4 
not uncommon. The local service car- LIGHTS * SWITCHES WITH BUILT-IN LIGHTS ® HIGH- 1 
riers have debt ratios at a much higher ) IMPACT RELAYS * COILS * SOLENOIDS. 4 


level. Yet, the Civil Aeronautics Board 
in a pronouncement issued in a mail 
rate case in June 1952 asserted that: —_—— 
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They'll be in 
GOOD HANDS 


Traveling with PIEDMONT : 
__Along the Route of the Pacemakers 


Every passenger flying 





Piedmont Airlines along its vege 
3,290-mile “Route of the Pace- : ~ % 
makers” is a VIP. More of these ; iL i 


“very important passengers’ — & 
1,605,665 — have flown more pas- 
senger miles — 338,425,658-— with 
Piedmont in eight years of scheduled op- 

erations than with any other local service airline. 

Frequent, dependable flights and courteous personal servicé have 
helped Piedmont establish many such industry records. 

Of equal importance has been a fine working relationship with all 
segments of the air transportation industry. Since much of Piedmont’s 
passenger business has been “interline”, the industry’s contribution to 
our progress has been great. We appreciate the splendid cooperation 
given us in the past by our airline friends and know we can count on the 
same in the future. 

In the 50 cities Piedmont serves in seven states and the District of 
Columbia, we pledge to continue doing all possible to develop and stim- 
ulate more and more interline air travel. 


PLELINDITT.,. 


Home Office and Operations Base — Smith Reynolds Airport 


WINSTON-SALEM, NORTH CAROLINA 








“We are convinced that primary 
reliance on equity capital rather than 
debt is desirable for both local service 
and trunk carriers. Transportation as 
a whole, and air transportation in par- 
ticular, as we have seen in the not too 
distant past, is subject to sharp con- 
tractions during the recession phase of 
the business cycle. During such periods, 
a capital structure which includes ex- 
tensive reliance on debt, with its fixed 
obligations that must be met when due, 
inevitably places the carrier in jeopardy 
of bankruptcy. Such risks are substan- 
tially reduced when the carrier is 
soundly financed with equity securities; 
for equity capital, with its freedom 
from fixed charges, will act as a cushion 
against economic adversity.” 

Were this admonition to be pur- 
sued by the industry, it would have 
been hard-pressed to have financed its 
past expansion to say nothing of under- 
taking its new commitments. 

® Much is made of the improved 
credit position of the airline industry be- 
cause of its ability to attract hard-boiled 
insurance money on long-term debt. 
Thus far, however, only a handful of 
airlines have been so favored with such 
fiduciary credits and only because they 
have been able to meet certain basic 
requirements. A good management 
reputation with a satisfactory earnings 
record is not always cnough. An ade- 
quate equity base must also be present 
to support the debt structure. Industry 
competitive trends and future cash gen- 
eration through depreciation charges are 
among other factors to be considered. 

Thus far in this recent cycle, only 
three major airlines have arranged long- 
term debt with insurance companies. It 
is indeed an accolade of high credit 
standing for all of these carriers to have 
obtained these credits on a generally 
favorable basis. But even within these 
three loans, there are fine distinctions 
which reflect upon the individual car- 
riers’ credit—and negotiating abilities. 


Eastern’s Rate Lowest 

® Eastern’s 20-year $90 million 
credit, all with Equitable Life, has the 
lowest interest rate, 3%4°%. It also has 
a novel twist. A total of $50 million 
was taken down around Dec. 15, 1955 
and is subject to a flat 34% rate. The 
balance can be taken down at any time 
prior to Dec. 16, 1959. 

The interest rate on the remaining 
$40 million is keyed to the credit of the 
U.S. Government, ic. % of 1% above 
the yield of the 3% U.S. Treasury Bonds 
of 1995. This rate cannot be less than 
3%°% or higher than 44%. If Eastern 
had any portion of this loan outstanding 
under this provision, its effective rate 
would be, at present, well within the 
minimum of 34%. 

United Air Lines arranged a $120- 
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FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 


























































BENDIX Products Division has long speci a 


in FUEL METERING, ENGINE CONTROL SYSTEMS and 





LANDING GEAR. i 





SERVING ALMOST ALL American airframe and en- 






gine manufacturers, Bendix can bring much of 






the COMBINED KNOW-HOW OF THE INDUSTRY to the 







benefit of any one project. 


















This advanced type fuel metering unit was developed by Bendix 
to include special features for the 10,000-pound thrust class 
Pratt & Whitney J-57 turbojet—the engine which puts the 
power behind the super performance of the F4D Skyray. 


A, early as 1945, Bendix brought out a jet engine control which auto- 
matically metered fuel during engine acceleration and deceleration 
so as to avoid over-temperature, compressor stall and “flame out”. 
Since then, these features have become a “must” on all jet engine con- 
trols, allowing the pilot to slam the throttle wide open without danger 
of ruining the engine, or slam it shut without risk of “flame out”. 

Bendix fuel metering is used today on nearly all American air- 
liners, and on a great majority of military aircraft. This includes injec- 
tion type carburetors and direct fuel injection, as well as fuel metering 
and complete engine control systems for jets. 

These and other achievements are solid evidence that the aircraft 
industry can continue, as in the past, to look to Bendix for creative 
engineering and quality manufacturing. 





Float and injection type carburetors . . . Direct injection fuel systems . . . 
Fuel metering and engine control systems for jets and turboprop engines 
Brakes, wheels and shock absorbing struts for all types of airplanes. 


BENDIX 222%" SOUTH BEND moun. ~ Qpomolje7 


AVIATION CORPORATION 





Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 








A. Gives altitude fully corrected 
with realistic overall errors 
under 50 feet at sea level 

and 100 feet at 40,000 feet. 
Needs no standby unit. 





x bo @) 
250 KNOTS 


B. Maximum and minimum safe speeds a0 


shown on the familiar 
“indicated airspeed” dial, and 
maximum L/D for cruise controls. 








C. Corrected Mach Number is 
indicated on the Machmeter Dial. 














D. True airspeed is indicated 
on a miniature digital counter. 
No computing needed. 






E. True outside air temperature, 
read directly on a dial 
corrected for speed. 
Facilitates jet stream flying. 

























CAREER OPPORTUNITIES 

We have openings for mechanical and 
electromechanical engineers and senior 
technicians. Write us if interested 


the greatest advance in flight instrumentation 
since the first air transport took to the air lanes 


1. VASTLY INCREASED ACCURACY 
2. IMPROVED READABILITY 3. PRESENTS CORRECTED DATA —NO COMPUTING NEEDED 


4. WITH TESTED DEPENDABILITY 


The higher operating ceilings and high performance of Maximum and Minimum Safe Speeds Shown At All Times The system 

the new Turbine Powered Transports pose new prob- further simplifies the pilot’s task by providing maximum 

; airspeed information throughout the entire operating range 

lems for pilots and Airways Traffic Control. of the aircraft, maximum L/D for cruise control, and mini- 

mum speed for safe low-speed landings through proportional 

level control, improved flight aids are required. The Angle of Attack approach indicatien, logically displayed on 
; ” arenes ; the familiar IAS instrument. 


To simplify the pilots task and achieve better flight 


Kollsman answer to this problem is the Integrated 
, . Corrected Mach Number The system provides for corrected 


Modular Flight Instrument System. Mach Number on the separate Machmeter dial. 


Altitude Data — With Tested Dependability This system provides True Airspeed Indicated True airspeed is provided for the pilot 
or navigator on a miniature digital type instrument, pro- 
vided with a synchro transmitter for additional remote 
indicators. This simplifies the problem of navigation by 
eliminating the need for computing true airspeed. 


improved accuracy of altitude information. To accomplish 
this and still retain the high dependability of the present day 
Kollsman Altimeters, a mechanically operated Drum type 
Altimeter is used as the basic instrument. The mechanism 
error is removed electromechanically using a special adjust- True Outside Air Temperature Read Directly The system provides 
alte correcting cam. Then the installation error is corrected true outside air temperature accurately corrected for speed, 
with a fixed cam as a function of Mach Number and, if re- and incorporating a synchro transmitter for additional 
quired, of Angle of Attack for pilots, co-pilots, and alternate remote indicators. This information makes Jet Stream fly- 
static systems. Total altitude error through this means can ing more easily accomplished by providing a simple means 
be held below 50 feet at sea level and 100 feet at 40,000 feet. of detection of the sought after currents. 

Ram Air Temperature For efficient jet engine performance 

accurate Ram Air Temperature is provided on a separate 

indicator. 


WRITE TODAY FOR FULL TECHNICAL INFORMATION 





kollsman INSTRUMENT CORPORATION 


80-08 45th AVE., ELMHURST, NEW YORK + GLENDALE, neue ¢ SUBSIDIARY OF Standard COIL PRODUCTS CO. 

KOLLSMAN PRODUCES: Flight Instruments e¢ Precision Computers and Components e¢ Engine Instruments ¢ Optical Systems and Components 

Navigation Instruments ¢ Precision Flight Controls « Motors and Synchros e Precision Test Instruments for Aviation and Industrial Laboratories 
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(Continued from page 40) 


million 25-year credit at 4% with three 
insurance companies: Metropolitan, Pru- 
dential and Mutual. Significantly, the 
United credit, aside from being the 
largest, clearly has less restrictions and 
more flexibility than any of the other 
airline loans negotiated. 

It is also interesting to note that 
it follows the basic formula outlined 
in the indenture covering the company’s 
first insurance loan of $12 mitlion, ar- 
ranged with the Metropolitan and 
Mutual in February, 1947. 

Moreover, United also has arranged 
a credit of $30 million with 38 banks 
and available through Dec. 31, 1960. The 
rate in this instance is specified at 
44%, above the prime rate, which would 
currently make it 3%°% if any of this 
credit were drawn down. United will 
thus have $150 million available through 
these credits and appears to have fully 
anticipated its future capital require- 
ments. 

* American Airlines arranged a 
$75-million credit at 4% with the Metro- 
politan Life lasmense Co. Although 
having a stated maturity of 40 years, a 
provision permits the airline or the in- 
surance company to call the loan at 
Nov. 1, 1986, which if accomplished 


would make this a 30-year credit. 

All three airline credits with the 
insurance companies have the same pro- 
vision specifying repayment starting at 
least ten years from the date of issuance 
of any notes. This delay in repayment 
schedules will permit the carriers to 
have the benefit of earning power gen- 
erated by the new equipment in the 
interim. 

Moreover, should there be any de- 
lay in delivery schedules of the jets, the 
airlines will not be crowded by any re- 
payment maturities. 

Not all airlines propose to tap the 
insurance company reservoirs for capital. 


For example, National Airlines is pro 
ceeding with a $112-million equipment 
expansion program which it plans to 


finance with a $36-million bank loan. 
The balance of funds are expected to be 
generated from retained earnings, de 
preciation accruals and the sale of sur- 
plus aircraft, 

An examination of the supporting 
table leads to the surmise that as equip- 
ment delivery schedules approach, many 
of the other airlines may be forced to 
seek additional capital through the sale 
of equity-type securities. With stronger 
equity positions, additional debt may 
then be attracted. oo 


More Planes and Capacity to Be Added 
To U.S. Civil Reserve Air Fleet 


The Civil Reserve Air Fleet pro- 
gram is about to be changed again so 
that the military services will have an 
increase in available ton-miles of more 
than one-third on M-Day. 

Under the existing set-up, the na- 
tion’s scheduled and irregular carriers 
have agreed to provide 317 four-engine 
transports (plus 25 more in a con- 
tingency reserve to take care of crashes, 
etc.) for immediate assignment to the 








HAWKINSON T 
FOR AIRCRAFT- 


Serving Many- of | the Airlines 





Canada and ad Foreign Countries 





PRECISION Treading By the Exclusive Hawkinson Method 
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Canada and Foreign Countries 


* “PAUL E. HAWKINSON CO.* Minnesota 


Military Air Transport Service in case 
of emergency. 

But various government agencies 
are now getting ready to approve a 
proposal to: 

*Increase the number of transports 
in CRAF slightly. 

*Boost by more than one-third the 
available capacity of 5.67 million ton- 
miles on a 10-hour day in commercial 
operations. 

*Provide a peak-and-valley arrange- 
ment so that MATS would return 
some of the planes to the carriers if the 
military requirements lessen. 

Planes contributed to the CRAF 
program come from two basic sources: 

*All the suitable four-engine (over- 
ocean capable) transports of the non- 
skeds. 

*A fixed (and approximately 
equal) percentage of the total airlift 
capacity of the scheduled carriers—in- 
cluding the twin and four-engine air- 
liners they operate. 

*It is estimated that conversion of 
these commercial transports to make 
them suitable for military use, i.e., in- 
stallation of electronic “black boxes,” 
is about 80°4 complete for the 317 
planes in the present program. With 
the forthcoming increase, the percentage 
figure will drop. But it is also true 
that a considerable number of transport 
aircraft recently delivered to the nation’s 
air carriers—planes which are not 
officially in the CRAF program—were 
fitted with the necessary electronic 
equipment at USAF expense when 
they were moving down the production 
lines. 

®The Commerce Department’s De- 
fense Air Transportation Administra- 
tion, which is the prime mover 1s 
coordinating the transports assigned to 
CRAF, also performs a related function 
—recommending to the Office of De- 
fense Mobilization the transports which 
may be amortized in five years for tax 
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LOCATIONS 


NEW YORK 
Central Airlines Term. 
East Side Airlines Term. 
West Side Airlines Term. 
ATLANTA * BALTIMORE 
BOSTON * BURBANK 
CHARLOTTE * CHARLESTON 
COLUMBUS + CINCINNATI 
DETROIT 
Willow Run 
Wayne Major 
Greyhound Terminal 
Detroit City Airport 
FORT WORTH * JACKSONVILLE 
KANSAS CITY * KNOXVILLE 
LOS ANGELES + LOUISVILLE 
MEMPHIS + MIAMI 
MINNEAPOLIS * NASHVILLE 
OAKLAND * OKLAHOMA CITY 
PHILADELPHIA * SAN FRANCISCO 
ST. LOUIS 


MORE OF THESE INSURANCE COUNTERS st 
THAN ALL OTHERS COMBINED... ! 


















AIRLINE TRIP 
INSURANCE 





AND MORE OF THESE 
FAMILIAR BLUE 
ASSOCIATED AVIATION 
MACHINES THAN ALL 
OTHERS COMBINED! 








COMBINED ASSETS IN EXCESS OF TWO AND THREE QUARTER BILLION DOLLARS 
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Jessie L. Bathgate Earnest H. Brown Stanley J. Cavill Harold W. Caward 
Chief Stewardess Personnel Chief Pilot Flight Operations 





Robert Gallagher Jr. John |. Good H. S$. Gray Edward L. Haligren Arthur L. Hewitt 
Chief Flight Engineer Cargo Service Budget Customer Relations Agency & Interline 
Sales 





James L. Mitchell Thomas M. Murphy Philip E. Peirce Norman P. Rose Jack M. Slichter 
Research Governmental Affairs Stations Flight Control Passenger Services 


Meet the “Operating Directors” 


These men and women — the “operating directors” and de- 
partment heads of Western Airlines—have a combined total 
of 370 years of airline experience. Each is a recognized 
expert in one important phase of modern airline manage- 
ment. They share the conviction that “nothing is too much 
trouble” if it helps to make Western’s service the finest in 
America. Their enthusiasm and skill have brought West- 
ern—now celebrating its 30th birthday—to a new high in 
operational efficiency, and have pioneered new advances 





in public service by air. 
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Charles J. J. Cox Richard P. Ensign Anton B. Favero Charles S. Fisher 
Accounting & Taxation In-Flight Services Maintenance Flight Schedules 





Charles W. Holmes James M. Keefe Kenneth W. Kendrick Ronald A. Larson 
Stores Properties Purchasing Regulations & Advertising & Sales 





Arthur C. Smith Kenneth O. Smith M. E. Sullivan Frank H. Vosepka Peter P. Wolf 


Organization Control 


VERO GEL 














Sales Administration Public Relations Traffic Inspection Communications 
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Rain or Freeze, Hy Tro! Always Helps 


As Hy Trol will tell you, a hot number can be 
pretty hard to handle under wet conditions. And hytrol 
if you think we’re talking about landing fast air- 





is Standard 
planes, strangely enough, we are. Seslpment on 
: : 3 8-47, B-52, A3D 
G ssisted in C.A.A. supervised tests ’ ' ' 
Hy Trol once a p san. onaet. 


involving landings on icy runways. With Hy Trol’s 9.100 €.130 
help, the pilot brought the heavy plane to a stop =» 95 , 
within 50 feet of the required distance for dry  jastotied 
runway conditions. Smooth and straight, too; on pc-4, 
right down the groove. Rain, snow or ice, Hy Trol 0¢-6, 0-7 


gives maximum control after touchdown. DC-7B, C-46 
C-54, C-97, 

When the birds are crawling, you'll be glad you've —¢.1;8, ¢.130, 

got Hy Trol along. 8-377, RSD, 
R6D, P2V-5, 










hh VI role | Avro Jetliner, 
VO FOF, F-80, 
C) C) Ad “, | (@ F-84F, F-89, 
ee F.94, F-101A, 
the accepted Anti-skid Braking System B-36G, YB-60 





a product of 


j ) ) im Inc., who also make 
1 ) { HOT AIR VALVES + FUEL VALVES 
| J 


TURBO MACHINERY + HY V/L PUMPS 














RURBANK, CALIFORNIA « Aviation Subsidiary of CRANE CO. 
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purposes because they support the de- 
fense program. 

ODM’s goal of 900 planes eligible 
for certificates of necessity has been 
filled but DATA is now urging that 
the expansion goal be reopened on an 
open-end basis. 

To date, DATA has recommended 
and ODM has approved five-year tax 
write-off certificates on more than 
$1,058,925,000 worth of air transports 
and spares. 

Number of planes thus certified is 
726. (ODM’s 900-plane goal is cal- 
culated on produced aircraft rather than 
on certificates applied for. In other 
words, there are 174 transports in the 
ODM goal for which certificates of 
necessity have not been sought.) This 
is the breakdown: 


Carrier Planes Approved 
American 39 DC-7s 

37 DC-6Bs 

35 Electras 

7 DC-6As 


5 Convair 240s 
Aviation Equip. 3 L-1049Bs 
Corp. for Seaboard 
& Western 
Braniff 25 Convair 340s 
7 DC-7Cs 
3 DC-6s 
Capital 60 Viscounts 
12 L-049s 
Chicago & Southern 10 Convair 340s 
(merged with 5 L-649s 
Delta) 1 L-749 
Continental 7 Convair 340s 
3 DC-OBs 
Delta 21 DC-7s 
20 Convair 340s 
1 DC4 
Eastern 60 Martin 4-04s 


40 L-1049s 

37 Electras 

20 DC-7Bs 

12 DC-7s 
Flying Tigers 7 DC-4As 
National 12 Convair 340s 
8 DC 6Bs 
4 DC-4s 
4 DC-7s 
DC-6Bs 
DC-7Cs 
L-1049Es 
DC-6A 


L-1049B 


— — Aon 


Northwest 


Seaboard & 
Western 
TWA 40 Martin 4-04s 

26 L-749s 

20 L-1049Es 

10 L-1049s 


United 46 DC-7s 
27 DC-6Bs 
5 DC-6As 
Western 21 DC-6Bs 
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New plant now filling big 
demand for Teflon’ hose 
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HIS newly opened Resistoflex plant is now 
T producing FluorofleX-T hose and assem- 
blies at a greatly increased rate. Ample, effi- 
ciently planned space, enlarged production 
facilities, added equipment . . . these make it 
possible to turn out 
record quantities of 
the finest quality air- 
craft hose ever de- 
veloped. 

Fluoroflex-T hose 
is the original Teflon 
hose. It’s the only 


Teflon hose proved by over 3 years’ flying 
service, and is now universally specified for 
vital applications. 

This hose has approval of the Services and 
CAA for synthetic oils, fuels and nitric acid 
. . - and is applicable for ambient tempera- 
tures up to 500°F. Bulletin FH-2 tells more. 
Send for it. 


RESISTOFLEX CORPORATION, Roseland, 
New Jersey; Western Plant: Burbank, Calif. 


@Tefion is a DuPont trademark. Fluoroflex is a Resistoflex trademark, 


20th year of service to industry 
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AVIATION’S NO. 1 HEADACHE 





Civil and Military Agencies Burying Differences 
To Solve Air Traffic Control Problem 


By LOIS C, PHILMUS 


Aviation’s No. | problem—airway 
and air traffic control—has taken a turn 
for the better in 1956, following a peak 
year of debate in 1955. The crescendo 
of arguments, accusations and presenta- 
tion of extremes which characterized the 
year past has apparently changed its 
tone. 

While the many facets of the prob- 
lem are far from solved, the heavy pres- 
sures exerted in 1955 by users of the air- 
space have jarred those elements charged 
with developing and operating a work- 
able system into at least facing in the 
same direction. 

As the smoke settles, a pattern has 
emerged, and it is encouraging: 

* Civil Aeronautics Administration 
—charged with operating the system 
for both civil and military aircraft—has 
been blasted out of its lethargy of re- 
ciprocating-engine thinking into plan- 
ning for the jet age. 

Under guidance and approval of 
the Air Coordinating Committee, a 
five-year plan has been developed which 
has the backing of industry and the 
military. To kick it off to a healthy 
start, CAA is asking Congress to appro- 
priate $40 million for establishment of 
new facilities and a record $111 million 
for operation. 

Organizationally, a new concept is 


being implemented under leadership of 
the new CAA Administrator, Charles J. 
(Chuck) Lowen, with the establish- 
ment of an Office of Air Traffic Con- 
trol. It will reverse the highly criticized 
philosophy of Fred B. Lee, Lowen’s 
predecessor, which had the operations 
of the control system governed by the 
tools provided by the engineers. Under 
Lowen’s program, the controllers will 
provide broad performance specifications 
for the equipment they need to the 
engineers in the Office of Federal Air- 
ways. Specifically, it will reverse the 
past practice of developing “black boxes” 
and then figuring out operational uses. 


Heart of Plan 


Heart of the five-year plan is radar 
and peripheral communications. Objec- 
tive is to provide facilities for positive 
control at altitudes above 15,000 feet by 
1965, through the communication and 
navigation system. Here’s how it looks: 

* Between 70 and 85 long-range 
radars are needed for complete U.S. 
coverage. Program calls for authority 
to provide coverage in fiscal 1957 for 
Norfolk-Chicago-Boston; C hicago-St. 
Louis-Kansas City; Atlanta-Jacksonville- 
New Orleans; Dallas-Fort Worth-San 
Antonio; Denver; San Diego-San Fran- 
cisco and Seattle-Portland. 

An intensive Air Defense Com- 
mand-CAA survey is under way to de- 
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AIRWAY INTERSECTION 


ARRIVAL 


HOW AIRSPACE SAVINGS can be effected by radar coverage over manual separation is 
shown in these four diagrams. 


termine how many ADC radars can be 
used in this plan. The military radar 
installations have been sited for defense 
purposes rather than traffic control. It 
must be acknowledged that the prob- 
lems are many. Those radars not sited 
properly must be scrutinized for pos- 
sible moves without interfering with 
primary purpose. Then there is the pos- 
sibility of remoting to control sites, 
which can cost as much as a new instal- 
lation. At best, it is a mammoth project 
that must be accelerated. The Presi- 
dent’s Budget Message calls for the in- 
stallation of 69 long-range radars by 
1961, 18 of them in 1957. 

® Funds are being asked to provide 
peripheral communications at all CAA 
Air Traffic Control Centers to be fully 
operational by fiscal 1959. This will 
provide the sorely needed direct pilot- 
controller communication contact at all 
IFR altitudes on the airways. 

® Expansion of the navigation sys- 
tem calls for 383 additional omniranges 
and a critical need to end the TACAN- 
VOR/DME battle. No matter what the 
outcome, azimuth and distance must 
be measured and there is every indica- 
tion that a Civil Air Regulation to 
that effect will be in existence by 1965. 

If Congress approved the funds 
and the program—and in view of the 
highly critical attitude of some Con- 
gressmen toward the Department of 
Commerce, it will be hard-pressed to 
refuse the request-—CAA estimates its 
peripheral communication plan can be 
operational within three fiscal years; its 
navigation system and radar coverage 
within six years. 

*To sum up, CAA officials feel 
they can “revolutionize” airways and 
air trafic control with all aircraft 
equipped with Rho-Theta navigation 
equipment coupled with a computer; 
plus complete radar coverage and 
peripheral communications. In addition, 
ground-to-ground data link between 
INSACS, Centers and Control Towers 
will speed up the processes. With this 
plan, CAA feels it can handle antici- 
pated traffic up to present capacity of 
airports. 

Within these program outlines, 
CAA’s Technical Development Center 
has been busily engaged in in-service 
improvements to present aids: A pro 
gram to improve the accuracy of VOR 
has been launched with conversion of 
antennas to the newly developed stacked- 
array design. Minimums in ILS prob 
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lem sites are expected to be brought 
down considerably with the replacement 
slotted antenna designs. 

® But this is just part of the solu- 
tion. No matter how much airway and 
air trafic control is speeded up, the 
present rate of acceptance of runways 
at civil airports will slow it down. There 
is a critical need for a gigantic renova- 
tion in this area. Partial solutions can 
be found in installation of parallel run- 
ways; dual direction approaches and 
high-speed taxi turnoffs. But at this 
writing no integrated plan is in effect. 


Antiquated Communications 

Antiquated communications are 
coming under blistering attack. Col. 
J. Francis Taylor, director of the Air 
Navigation Development Board, labels 
this the most serious problem, blaming 
“lack of engineering effort.” Some form 
of data link between the cockpit and 
the ground must quickly be developed. 

With an anticipated 1,100,000 in- 
strument approaches predicted for 1965 
—nearly double 1955’s 632,806—voice 
communication between controllers and 
pilots will not be the answer. 

Air Transport Association is ex- 
pected to come forth shortly with a 
proposal to the ANDB to be cleared 
through ACC that would provide auto- 
matic communications with existing 
equipment. CAA does not expect to be 
able to write a specification for an air- 
ground data link before 1961—ATA, 
ANDB and others feel it can come 
sooner. 


That brings up the serious situation 
of the lack of system planning. The 
creation of the post of Special Presi- 
dential Assistant for Aviation Facilities 
Planning, to which Edward P. Curtis 
has been named by President Eisen- 
hower, gives hope that the situation will 
be cleared up. While the interim control 
situation is being patched up as efhi- 
ciently as possible, a long-range plan is 
vital, 


Harding Recommendations 


The Harding Committee, in its re- 
port to the Bureau of the Budget, con- 
cluded: “The multimillion-dollar levia- 
thans of the air which our aircraft man- 
ufacturing industry is creating in the 
jet age must become integral parts of 
a transportation system which includes 
the airport complex (with adequate ap- 
proach areas), the airway (with its traf- 
fic control, navigation and instrument 
landing devices), and the associated 
communications on the ground and in 
the air.” 

After intensive study, the commit- 
tee found that “a piecemeal rather than 
a system approach” was responsible for 
the present situation, with a labyrinth 
of committees, subcommittees and work- 
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SHRINKING of airspace block is reduced by radar over manual separation by 4 to |. 


ing groups—all overlapping, bogged 
down and lacking direction. 

It got to the heart of the situation 
when it warned that “unless some ur- 
gent action . is taken to provide 
full time high-level leadership te the 
problem of bringing . . . aviation facil- 
ities in line with air traffic growth and 
the progress being made in aircraft de- 
velopment, ever more dangerous condi- 
tions in the air can be anticipated.” 

President Eisenhower took the 
warning and responded with the im- 
mediate appointment of Curtis, who is 
charged with: (1) direction and coor- 
dination of a long range study of avia- 
tion facilities requirements; (2) develop- 
ment of a master plan for meeting the 
needs set forth in the requirements 
study; and (3) most important of all, 
formation of legislative, organization, 
administrative and budgetary recom- 
mendations to implement the plan. 

This, probably more than any other 
action, has spurred the rush of patch-up 
activity which although vital, does not 
get at the heart of the problem. As the 
smoke settles around the conflagration, 
it is apparent that the lack of coordin- 
ation and overall leadership has brought 
matters to the critical situation faced 
today. Here are the causes and effects 
that brought about Curtis’ appointment: 

® While in broad requirement prin- 
ciples, airlines, military and civil air- 
craft users have been in agreement, the 
ways and means of accomplishing the 
principles have split them into enemy 
camps. A true working spirit of com- 
promise and cooperation has been lack- 
ing. Each has individual missions and 
objectives. While vocally expressing 
mutual desire to make the Common 
System workable, the many different ele- 
ments have been pulling in different 
directions. 

® Lack of a central authority ob- 
viously is at “the root of the evil.” Civil 
Aeronautics Administration, intended to 
be the operating agency, has had neither 
the leadership nor the clear-cut legal 


authority to act decisively. The Air 
Force, Navy, Army and overall Depart- 
ment of Defense, while participating in 
the labyrinth of committees, subcommit- 
tees and working group, still maintain 
within each service duplicating, over- 
lapping and separate departments to 
accomplish the same aims. 

* Air Coordinating Committee es- 
tablished to coordinate policy has failed 
to a large degree. Reason: The same 
representatives of the participating serv- 
ices which have individual policies are 
represented on the committee to estab- 
lish one compromise policy. Deadlocks, 
undue delays and lack of coordination 
have been the result. Again, lack of one 
central, neutral authority has canceled 
out progress. 

* Air Navigation Development 
Board, established to coordinate inter- 
agency development programs, has been 
handicapped by a duplicate situation 
with greater emphasis. Its five partici- 
pating agencies create a four-to-one ad- 
vantage for the military services, while 
ACC gets stalemated because of its 
many co-equal representatives. As a 
Senator facetiously put it: “Everyone is 
in ACC except the Department of Wel- 
fare and Education.” 

*Compounding the confusion, 
none of the agencies or interagency 
groups have clearcut authority for any 
of their functions. The complexities fur- 
ther increase as industry association ad- 
visory groups contribute more view- 
points and methods of achieving the ob- 
jective—which unfortunately has gotten 
lost in the maze of coordination at- 
tempts—A Common System. 


Cherges and Counter-Charges 

From this obviously unworkable 
base have come cries of indignation, ac- 
cusations of inaction and declarations of 
fear from the users of the fast-diminish- 
ing airspace. Fingers have been pointed 
at CAA. CAA has accused the military. 
The military has chastised CAA. The 
airlines have demanded action. 

Not being able to work together ef- 
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COMPLEXITIES of governmental structure for navigation and air traffic control are graphically illustrated in organizational chart that shows 


research and 


fectively, all have been working apart. 
Long-range planning has never been 
undertaken. Interim planning has not 
been in any better shape. Actually no 
one group is to blame, nor blameless. 
If anything, the President’s Air Policy 
has failed in this way: While directing 
’ the establishment of a single common 
civil military system of air navigation 
and air traffic control, it did not provide 
the proper executive machinery to de- 
velop and operate it. 

Budgetary considerations have cer- 
tainly been a contributing factor, but are 
an effect rather than a cause. CAA in 
fiscal 1956 had its budget request for 
establishment of airway facilities slashed 
by Congress from $23 million to $16 
million. Weakness in programming the 
funds was the prime reason for the cut- 
back. 

Specifically, the “catch-as-catch-an” 
organizational set-up of the Federal gov- 
ernment has wrought the following: 

® TACAN vs. VOR/DME is prob- 
ably the most outstanding example of 
the complete lack of coordination in the 
development of Common System aids. 
While CAA was placidly implementing 
an agreed-to system, the Navy, under 
heavy cloak of security, was developing 
TACAN. Both systems measure azi- 
muth and distance but are completely 
incompatible. 


52 


The result? With the VOR pro- 
gram virtually completed and the DME 
program half-way implemented 
TACAN is brought into the open. Air 
Force joined the Navy in demanding 
TACAN be implemented as the Com- 
mon system; CAA demurred with the 
strong support of general aviation. Hun- 
dreds of millions of dollars are involved 
in the TACAN development; lesser 
sums in the development and imple- 
mentation of the civil system. 


Violent Controversy 

Washington for the past 18 months 
has been the battlefield for one of the 
most violent controversies in aviation 
history. Any compromise at this point 
will be costly and time-consuming. 
Chances of a sound compromise are 
nil. No matter what solution is offered, 
it will be a political and economic one— 
not a technical one. 

There is a growing need among all 
of aviation to measure distance. This 
will be delayed—because even if civil 
DME is continued, military proceeding 
with TACAN can only spell uncertainty 
on the future of either. The establish- 
ment of a short-range navigation system 
is at a virtual standstill. 

® Safety beacon shows all the signs 
of duplicating the short-range naviga- 
tion system fracas if coordinated action 


evelopment structure and coordinating organizations. 


is not taken soon. The safety or radar 
beacon’s primary function is identifica- 
tion. Col. J. Francis Taylor, director of 
ANDB, expressed the first pessimism 
over the current beacon development at 
a Washington meeting when he said 
he was only “80°” certain of it at this 
point. Later, he told American Avia- 
tion that the development is hampered 
by “lack of military operational doc- 
trine.” 

Disappointment was voiced to this 
reporter by officials at CAA Technical 
Development Center in Indianapolis, 
where the secondary radar is under 
evaluation. Suitable performance in con- 
gested areas is in serious doubt. Exces- 
sive “fruit” comes up on the interro- 
gators scope because of kickbacks from 
other interrogators in the area. 

Again the military has thrown the 
wrap of security around a common sys- 
tem development. It has been learned 
reliably that the problem is being 
created by the necessity of making the 
system compatible with the military’s 
highly secret “IFF” (Identification 
Friend or Foe) project, which in itself 
is not perfected. 

A highly competent source has 
pointed out that if a standard were de- 
veloped for a common system beacon, 
progress could be made. It could be 
put in the more desirable 2,700 to 2,900 
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Making Props Behave...Propeller pitch control is a very 
e £ important factor in starting, flying and landing modern 
transports smoothly and safely. These new Pumps, prod- 
ucts of outstanding engineering abilities and facilities, 
provide Aircraft Manufacturers and Airlines that extra 


and G be EAT =4 efficiency in Propeller performance. 

= Precision design and performance characteristics: 
HIGH CAPACITIES... LOW AMPERAGE... EFFICIENT 
OUTPUT AT SEA LEVEL AND ALTITUDE OPERATION... 
EFFICIENT RELIEF VALVE CHARACTERISTICS... EFFI- 
CIENT BLEED AND BLEED SHUT-OFF VALVE CHARAC- 
TERISTICS... COMPLIANCE WITH DUTY CYCLE AND 
ENDURANCE REQUIREMENTS. MEET OR EXCEED ALL 
APPLICABLE AIRCRAFT SPECIFICATIONS, 





Prop Feathering 
Pumps by ADEL 
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Making Props Behave 
Proven Quality costs no more... Specify ADEL 
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Write for descriptive \ 
Brochure containing \ 
detailed information \ 
on ApeL's line of ~ \ BURBANK, CALIFORNIA» HUNTINGTON, WEST VIRGINIA 
Aircraft Equipment Ps 
and facilities (am CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 


ADEL designs and manufactures aircraft accessories in the following major categories: 
WA. 4 Vis 
HYDRAULIC & PNEUMATIC & a0 ANTI-ICING, HEATER & ° oy ENGINE ACCESSORIES poche LINE SUPPORTS 
CONTROL EQUIPMENT > er FUEL SYSTEM EQUIPMENT > (ald - 
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They depend on Hastern 


...as HKastern depends on Sinclair ! 
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Every year, many millions of passengers place their confidence in the powerful 

engines of Eastern’s Great Silver Fleet. Whether business-bound or pleasure-bent 

these people in a hurry know they can depend on Eastern’s reputation for reliability. And 
Eastern knows they can depend on Sinclair Aircraft Oil for dependable lubrication. 

More than 153,000,000 miles have been logged by Eastern engines—protected by Sinclair oil. 


It is not surprising then, that 45% of the aircraft oils used by major scheduled 
airlines in the U. S. is supplied by Sinclair. There is no better proof of dependability. 


Sinclair Refining Company, Aviation Sales,600 Fifth Avenue, New York 20,N.Y. 
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meg. band and the antenna could be 
mounted along with the primary radar 
antenna, a supposedly more desirable 
arrangement. 

The beacon, it is agreed, can be a 
highly desirable aid—in theory. In addi- 
tion to its necessary function of identi 
fication for the controller, which would 
eliminate present practice of executing 
maneuvers to pick out the aircraft on 
the controller’s scope, it could go a 
long way toward providing longer radar 
ranges and overcoming weather. 

Again, a functioning system of co 
ordination between the services—where 
all would have been in on development 
from the start—could have countered 
what now appears to be a completely 
unresolved problem. 

® ATA says the elements of a com- 
pletely automatic system are now avail 
able, and that about $1 billion and three 
years of development could create the 
system. CAA contends the “state of the 
electronic art” has not yet advanced 
to make this possible. 


The Facts on SAGE 

*SAGE (semi-auto ground en- 
vironment system) has been  upper- 
most in all thoughts. Confusion reigns 
here too. 

One CAA official told American 
AvIATION it was an “unsophisticated 
view” that SAGE, designed for inter- 


ception, could be adapted to air traffic 
control for many years to come. Esti- 
mates for its use range from within five 
years to over 40 years. With the billions 
of dollars being spent on the project, 
SAGE must come under organized 
scrutiny. 

The best facts available are these: 
The prototype is not yet completed at 
Cambridge. It is an unknown quantity 
until it is fully developed. Because of 
its military mission, at this time, it ap- 
pears obvious that it must be kept for 
military use at its inception. One very 
high government official privately de- 
clared: SAGE is the far future. Con- 
fusion on its immediate use (within 20 
years) must be clarified. Development 
on other electronic aids must continue. 
SAGE will not be the panacea for at 
least half a century. The military ap- 
parently thinks otherwise. 

® Positive vs. VFR control has had 
the ACC Special Working Group 13 
tied in knots for months, although the 
deadlock may now be broken. Some 
elements of the military and airlines 
have been pressing for an ultimate of 
positive control in all weather for all 
aircraft from the ground up. This was 
modified to positive control at high jet- 
used altitudes and extended down to the 
ground at high-density terminal areas. 
Aircraft Owners & Pilots Association 
has fought this latter proposal. 


That the deadlock may be broken 
was indicated in a recent speech by 
Lowen, who visualizes “a happy com- 


promise” between the two schools. 
“Perhaps only a few highly congested 
routes and zones might have to be 
placed on a full IFR control basis. Else- 
where, the IFR requirement would be 
confined to the high altitudes,” he said. 

® The evolution of the Common 
System will never take place if a cen- 
tral development authority is not estab- 
lished. 

The jealously guarded develop 
ment perogatives of the military and 
civil agencies must be broken down— 
without infringing on the military’s pri- 
mary mission or creating the best de- 
fense network in the world. The bars of 
security established by the military must 
be reorganized to separate the true 
security from the budgetary security of 
huge sums of money spent on devices 
that are not essential to the defense 
buildup. 

® An operating agency, with sufh- 
cient power over all users, must be cre- 
ated in some form. 

® Development and operation by 
committee must be halted so true prog- 
ress can be made to meet the industry 
needs. 

Mr. Curtis has been chosen to ac- 
complish the impossible. It has been 
a long time coming. ©O® 
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The past year further confirmed the skyward trend of Northeast’s progress chart. 
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Plane miles increased 4.3% 
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. seat miles increased 5.5% 
jumped 11.7%. Additional, aggressive new promotions, such as the “Pleasure Package” 
all-expense vacations, helped stimulate traffic to and through New England, this vaca- 


passenger miles 


. the one most resounding note of confidence for the future of the airline, the 


NORTHEAST’S ORDER FOR 10 NEW DC-6B AIRCRAFT! 


Northeast Airlines 
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ANNOUNCING 


A CRUISE CONTROL SYSTEM 
WITH NO MOVING PARTS... 


The Giannini-Douglas Differential 
Pressure Flight Angle Computer 


Differential pressure probes with no 
moving parts sense cruise control 
air data on Douglas Aircraft’s new- 
est overseas transport, the DC-7C. 
The probes are an integral part of 
a completely new angle-of-attack 
measuring system, the Giannini- 
Douglas Differential Pressure 
Flight Angle Computer, which was 
designed to have the greatest relia- 
bility and longest operating life pos- 
sible in a cruise control sensing 
instrument. 

In the Giannini-Douglas developed 
unit, small impact probes are accu- 
rately positioned on the head of a 
short stub boom mounted on the 
side of the fuselage; or for flight test, 


G.M. GIANNINI & CO., INC. 
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on a free airstream boom. The 
probes are connected to sensitive 
Giannini pressure transducers 
which supply electrical signals pro- 
portional to air data to a passive 
network computer having no vacu- 
um tubes. The output of this integ- 
rating unit can be fed directly into 
an automatic flight control system 
or can be used to activate a panel 
indicator. 

System accuracy in the control 
range is +0.1° to +0.2° and angle 
of attack data can be sensed over a 
range of +20° from Mach 0.3 to 2.0. 
Less than 0.25 ampere at standard 
aircraft voltage is required for con- 
tinuous operation. 


918 EAST GREEN STREET 
Circle No. 16 on Reader Service Card. 


Thoroughly proven in wind tunnel 
and flight test, the Giannini-Doug- 
las Differential Pressure Flight 
Angle Computer is one more out- 
standing example of recent ad- 
vances in aeronautical progress 
made possible by the ingenuity and 
skill of today’s research and design 
engineers in the field of avionics. 





AIRBORNE SYSTEMS DIVISION 
REGIONAL SALES OFFICES 
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SP-30 designed for new Jet 
and Turbo-prop Transports 
Sperry’s experience in designing and building flight 


control systems for multi-jet aircraft has enabled 


Sperry engineers to design the new SP-30 Flight 





Control System to meet the requirements of the air- 
liner of the forthcoming jet age. This system is 





based on an entirely new concept of flight control. 

In 1946 Sperry introduced its now-famous 
Model A-12 Gyropilot® to the airlines. Since that 
time, this system has been installed in hundreds of 
DC-3s, DC-4s, Convairs, Stratocruisers, DC-6Bs 
and DC-7s, and is in daily use by most of the major 
airlines. 

Later models were designed for many military 


applications in high-speed jet and turbo-prop 











FLIGHT CONTROL SYSTEM 


aircraft. By working in close cooperation with the 
military and the design groups of Boeing, Douglas 
and Lockheed, Sperry developed flight control sys- 
tems for the B-47, B-52, A3D and the C-130. 
Thousands of these aircraft are being flown today 
by these flight control systems. 

With this broad, unparalleled experience, Sperry 
engineers have now designed the SP-30 to meet the 
needs of tomorrow’s jet and turbo-prop commer- 
cial airliners. For further information, write our 
Aeronautical Equipment Division. 
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RANGE 100-999 KC 
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for second digit and units knob for OFF \ LOOP 
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RANGE 90-99 KC 

Rotate 100’s knob counter clockwise 
to mask 100 ke and 10 ke dials. The 
latter mask is marked with the “9.” 
Next rotate units knob until fre- 
quency appears on units dial. When 
units dial is rotated above nine, a 
plus sign appears in window, when 
rotated below zero, a minus sign. 





COLLINS NEW 


P Simplified tuning for fast, precision frequency control is one of 
* Receiver Weight: 15.9 pounds . ae ; : 
the improvements of Collins new Automatic Direction Finder 


system. “Searching for station” is an obsolete operation 


Total Tubes: 11 


when using the easy-to-read counter-type dial of the control 
° H 2% 
Receiver Space: 2 ATR unit shown approximately actual size. Other 
distinguishing characteristics are reduction in weight 


* Antenna: Ferrite loop, 6 pounds . ty ee 
and space, low-power demand and improved reliability. 


Write for the new ADF brochure 
e - 
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Internationa! Center, 4471 NW 3éth Street, Miami Springs @ COLLINS RADIO COMPANY OF CANADA, LTD., II Bermondsey Road, Toronto 
16, Ontario @ COLLINS RADIO COMPANY OF ENGLAND, LITD., Sunflex Works, Colham Mill Road, West Drayton, Middlesex. 
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AMERICAN AVIATION SYMPOSIUM 


What Top Civil, 
About Aijir 


U.S. Committed to Truly Common System 
By EDWARD P. CURTIS 


Special Presidential Assistant for Aviation Facilities 





During the past year or so the strain on our existing 
aviation facilities has caused increasing concern in all seg- 
ments of the aviation community. This universal concern is 
the result of the expansion of military jet operations, the 
mushrooming volume of business flying 
and general aviation, the increased opera- 
tions of our commercial airlines, and the 
prospect of efficient jet transports flying 
commercially in 1959, 

These facts have finally brought 
our entire aviation community face to face 
with the harsh reality that we must plan 
ahead to prepare for a system of aviation 
facilities which will make possible the 
safest and most efficient use of our air- 
space. We must have a system which will not only permit 
the normal development of our Nation’s civil and military 
air potential, but which will serve to stimulate the develop- 
ment of that potential. 

This country is committed to the policy of a truly 
common system of air traffic control. I propose to adhere to 
that policy in undertaking the job of Special Assistant to the 
President for Aviation Facilities Planning. 

I realize the job I have undertaken for the President 
is not an easy one. I am already acutely aware of the dynamic 
pressures affecting aviation which are at work within the 
government and industry, which somehow must be recon- 
ciled if aviation progress is to be orderly, swift, and in the 
best interests of the United States. 

I am, however, most encouraged by the sincere in- 
terest and the frank desire of all segments of U. S. aviation 
to get on with the job. With this continued cooperation and 
support I am confident that decisions can and will be made 
which will enable U. S. aviation to meet the increasing public 
demands and provide for our national security. 





ACC Integration Program Approved 
By LOUIS S. ROTHSCHILD 
Under Secretary of Commerce for Transportation 


The President’s Air Coordinating Committee has 
been dealing with the air traffic control problem as a matter 
of highest priority. The President has recognized the im- 
portance of a thorough examination of this air operations 
subject at the very highest level as evi- 
denced by his appointment of Mr. Ed- 
ward P. Curtis as his Special Assistant for 
Aviation Facilities Planning. I am most 
gratified with this development and as 
Chairman of the ACC, as well as in my 
capacity of Under Secretary of Commerce 
for Transportation, | have offered to pro- 
vide every assistance which Mr. Curtis 
may request of us in the furtherance of 
his all-important aviation study. 

I am happy to report that insofar as air traffic con- 
trol policies are concerned, the ACC has approved a pro 
gram to accelerate air defense and air traffic control integra- 
tion, including present and future developments that in- 
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Military Officials 
Traffic Control 


Think 


Situation 


volves the USAF multi-billion dollar SAGE air defense 
program. 

The report of the Second Air Operational Policy 
Group (SWG-13) of the ACC NAV Panel has been under 
almost daily finalization review by the Panel and is ex- 
pected to be issued next month. This most comprehensive 
report will encompass the broad problem areas of the 
common civil/military system of air trafic control and 
navigation including new procedures, radar, communica- 
tions, and airports together with means of implementation 
both for the immediate future and for longer term planning. 
It will be capable of use as an immediate basis for Com- 
mon System planning and programming, and will, of course, 
be provided to Mr. Curtis. 

Additionally, the ACC has recently approved a five- 
year CAA facilities plan for air traffic control and naviga- 
tion for the period of 1957-1961. This CAA plan as ap 
proved by ACC was transmitted to the Congress by the 
Secretary of Commerce Sinclair Weeks along with a request 
for the funds to implement the fiscal year 1957 portion of 
this plan. The plan, amounting to almost a billion dollars 
over the five-year period, will be continuously coordinated 
by the ACC and will, of course, be subject to change both 
as new circumstances dictate and to accommodate the find- 
ings which Mr. Curtis may recommend as his long-term 
study progresses .. . 

The ACC has presently under evaluation in the 
Washington area new procedures designed for the allevia- 
tion of high-density air traffic conflicts during VFR con- 
ditions. Upon completion of this evaluation and receipt of 
recommendations by the NAV Panel’s Special Working 
Group 8, procedures which will beneficially affect this 
situation are expected to be extended to other high-density 
terminal areas in the United States. 


The Air Force View 


By GEN. NATHAN F. TWINING 
U.S. Air Force Chief of Staff 


Here is the basic problem: Increasing the capacity 
of the system immediately to meet the requirements of its 
users now and in the foreseeable future. 

The CAA has done a remarkable job in handling 
the tenfold increase in traffic since the 
inception of the Federal Airways Sys- 
tem. A current five year program to im- 
prove on the existing system by the CAA 
has the full support of the USAF. 

The Air Force must be able to 
operate its aircraft with as few restric- 
tions as possible, employ them to the 
maximum of their designed capability 
and operate them safely under all 
weather conditions. With jets we can 
operate high above normal air traffic. 

A major control problem is the climb and descent 
through lower altitude flight paths. Fuel consumption puts 
a premium on this phase of jet operations. To gain the ab- 
solute maximum performance, jets must fly from point to 
point rather than follow established air routes. All these 
factors add to the control burden of the CAA. 

Traffic at high altitude is rapidly increasing. Even 
under complete VFR conditions near collisions are increas- 
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ing. High speeds increase the rate of closure, and pilots must 
be always on the alert to the possibility of such near collisions. 

To increase the system capacity we need the following: 

(1) A system of navigational aids which provides 
continuous azimuth and distance information. 

(2) A much improved system of transferring, process- 
ing and displaying aircraft data to the Air Traffic Controller. 

(3) Improved and expanded direct pilot to controller 
communications. 

(4) Expanded use of radar, both en route and terminal 
area. 

(5) Improved altimetry. 

Air defense and air traffic control have different 
missions. But the successful accomplishment of both missions 
is dependent on the ready availability of identical information 
—namely, aircraft detection, position and identification. Both 
control take-off time, route, altitude and recovery. Not only 
do they require identical information, but in some circum- 
stances, their functions overlap. 

The CAA has its AMIS (Air Movement Information 
Service) positions in it air route traffic control centers. All 
instrument and defense VFR flight plans are reviewed and 
the necessary flight data is passed to air defense. The bulk 
of these positions are financed by the Air Force. 

These two functions require a maximum exchange of 
information. Whatever developments occur in the field of 
air traffic control in the future, the highest possible degree 
of compatibility with air defense should be established. 


Requirements of Air Traffic Control 
By CHARLES J. LOWEN 


Administrator of Civil Aeronautics, 
U. S. Department of Commerce 


In my three months’ experience as Administrator, | 
have devoted more attention to air trafic control than any 
other subject. I have started steps to improve our air traffic 
control service by announcing my intention to establish the 
Office of Air Traffic Control, and re- 
questing substantially increased funds 
for air trafic control tools and personnel. 
This is only the beginning of our efforts. 

Bold thinking is required to 
achieve more permanent solutions to the 
air trafic control. We must seek im- 
proved tools and procedures, but that 
cannot be done on the gadgeteering and 
single black box basis. Comprehensive 
systems analysis, using the controller as 
the requirements generator and the operational evaluator, 
is essential to success. The engineer has important essential 
functions, as does the pilot, and the human engineer. Each 
must contribute and feed back to the other. 

With that background, I will state the requirements 
of air traffic control as I see them: 

(1) Navigation —Ground facilities and properly 
equipped aircraft are required so that continuous position 
information will be known to the pilot at all times, enabling 
him to follow the ground tracks prescribed by air traffic 
control. 

(2) Communication—Direct pilot<ontroller communi- 
cations are a requirement everywhere. Voice should be 
eliminated as a medium of routine air-ground air traffic 
control communications and inter-controller communica- 
tions ... 

(3) Automation—It may be years before we will turn 
decision-making and judgment functions over to machines, 
but certainly automatic display, computation, data display, 
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and detection of potential conflicts between aircraft are 
long overdue. 

(4) Radar—Extension of the controller’s eyes through 
radar is as essential as extension of his ears through radio. 
Greatly expanded radar coverage is necessary to efficiency 
with today’s traffic rules and is imperative with the concept 
of controlling all air traffic under all weather conditions. 

(5) Airports—Airport capacity may be the bottleneck 
to tomorrow’s air traffic control. Air traffic demands must 
be met by the airports of our nation, or the whole system 
will suffer. 

(6) Training—Both expansion of existing service and 
introduction of improvements require expanded formal and 
on-the-job training capabilities. 

(7) Research and Development—Research has lagged 
behind traffic demands, and needs to be intensified. 

(8) Support—The CAA cannot do this job alone; it 
is a service agency to the users and must meet their needs. 
The task ahead is difficult indeed, but can be accomplished 
readily with support of the users, the public and the 
Congress. 


Cooperation Essential Ingredient 
By JAMES HOPKINS SMITH 
Assistant Secretary of Navy for Air 


The Air Traffic Control System must be made 
capable of a high degree of safety and also of providing for 
the expeditious movement of many times the amount of 
traffic existing today. A large proportion of this traffic will 
soon be of a nature entirely different from 
that which is handled today. High speeds, J 
high rate of descent, and restricted endur- (| ™ 
ance at low altitudes all combine to dic- | 
tate a highly efficient and rapid means for ~ 
controlling jet propelled aircraft. 

The system must recognize differ- 
ent classes of users, differing operating 
characteristics of aircraft, and differing 
equipment and pilot capabilities. Service 
must be provided to all users compatible 
with their respective needs. 

To develop and implement such a system is a chal- 
lenge which can be forcefully accepted and met, provided all 
segments of aviation focus on the problem. 

The immediate needs of the users must be attacked 
forcefully with recognition of requirements of users to 
operate precisely but more flexibly than the fixed airway 
system affords. These needs are particularly acute at the 
higher altitudes at which modern jet aircraft normally 
operate. 

Procedures and methods must be employed to elimi- 
nate operation of supersonic aircraft on the “see and be seen” 
principle as a basic method of separating aircraft. Added 
attention must be directed to the solution of the high-density 
terminal area traffic problems. In these areas it is highly in- 
efficient to attempt the operation of jet aircraft under the 
present system capabilities. 

Terminal areas must be extended for control purposes 
to encompass jet aircraft initial approach points. In many 
cases this will require control zone extensions, additional 
equipment, and revised procedures for control in order to 
provide even a token service to jet-type aircraft which are 
now operating in the same general airspace with propeller- 
type aircraft. Since in the terminal areas, all types of air 
traffic must of necessity utilize certain common airspace, 
nothing short of positive control or separation of all aircraft 
in these areas is considered practicable . . . 

To cope with the ever-expanding air traffic control 
problem it is considered essential that the government and 
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The Cessna T-37 will help to train 
tomorrow’s jet pilots faster and at less 
cost. An enlarged cockpit enclosure made 
by Kawneer gives the instructor and 


Contri butin g trainee improved visibility. With our 
knowledge of acrylics and specialized 
precision-made facilities in our new, modern plant we are 


prepared to take the complete 
cock P iten closu res to responsibility for your cockpit enclosure 
America’s air arm program. Our forming, routing, edging, 
optical testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure—from the 


acrylics only to the complete assembly — 


write, wire or phone. 
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Cockpit Enclosures 
Major Airframe Assemblies 
Acrylic Forming and Fabrication 
Jet Engine Sheet Metal Parts 
and Assemblies 

Miscellaneous Sheet Metal and 
Extruded Parts 

Heliarc Welding 
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/ Engineers: Kawneer offers excellent opportunities for 


growth and advancement. Bring your family to Niles and 
enjoy vacationland living. Work in new, modern facilities. 
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only tubeless Automatic Pilot 
FOR LIGHT AIRCRAFT 


... at the Lowest Price! 





























It’s here... the kind of smooth, relaxed, precision flying that pilots of 
private and executive planes have asked for ... now made possible by 
Federal’s new tubeless automatic pilot ... virtually foolproof... first 
in the field for light aircraft! 

Nothing can compare with it from the standpoints of excellency of 
over-all design, instancy of operation, and dependability of performance 
under all flight conditions. It is the automatic pilot the light aircraft 
market has been waiting for . . . in its unmatched price range. 

Whether your requirements are for single-engine or multi-engine light 
aircraft, there is a Federal tubeless automatic pilot to bring you today’s 
steadiest flying . .. through aerial navigation experience, engineering, 
quality manufacturing, and operating efficiency that are “Certified by a 
World of Research.” 


For complete data on Federal’s new Tubeless Automatic Pilot, 
get in touch with your nearest Federal Distributor, or write 
direct to Federal’s Aviation Sales Department— 4-743 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


AVIATION SALES DEPARTMENT + 100 KINGSLAND ROAD « CLIFTON, N. J. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 


A DIVISION OF 
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the aviation industry accelerate the programs fulfilling the 
requirements for a common system. A vigorous research, de- 
velopment and evaluation program must be instituted to meet 
these requirements. This then must be followed by a na- 
tional program of orderly implementation. 

As a more immediate solution to the problem, the 
methods, procedures, and equipments now employed for the 
control of air traffic should be analyzed with a view toward 
improvements to provide positive separation initially between 
aircraft operating at the higher altitudes and in high density 
areas and later extended to the lower altitudes as the users’ 
needs dictate. 

The application of radar for air traffic control, im- 
proved communication capabilities, revised air traffic control 
and operational procedures, and improved rho-theta naviga- 
tional aids designed to provide positive control of all aircraft 
in high density areas are all top priority items required to 
improve the Air Traffic Control System. 


ATA Philosophy on Air Traffic Control 
By STUART G. TIPTON 


President, Air Transport Association 


There must be a completely modern air traffic con- 
trol system for handling tomorrow’s aviation needs. It must 
be a comprehensive, thoroughly integrated master system, 
designed to accommodate all expected types of air traffic, 
_and considerably greater numbers of air- 
craft. 

The system should first provide for 
complete and constant control of all air 
trafic at the higher altitudes where our 
faster aircraft must operate, and in all 
high-density traffic areas. Gradually this 
control concept should encompass all air 
/ space where the air trafhc situation so 
warrants. 

In such areas our goal should be 
positive control of all types of aircraft under all weather 
conditions. 

We are not suggesting positive control of all airspace 
purely for the sake of control. Rather, we seek control for 
safety’s sake. 





Airport Improvements Vitally Important 
By C. N. SAYEN 


President, Air Line Pilots Association 


ALPA’s views are essentially those that were outlined 
at the Air Line Pilots Association’s recent Air Safety Forum: 
More adequate control in the air coupled with airport im- 
provements that will permit a smoother and safer flow of 
air traffic. 

To accomplish 
strongly that the see-and-be-seen principle 
is obsolete and a_ substitute must be 
found for it in an Air Trafic Control 
system that takes over not only IFR 
trafic but VFR traffic as well. There 
must also be a reconciliation of the criti- 
cal and necessary requirements of all 
users of airspace free of the confusion of 
multiple controls with one single agency 
in control of all airspace. 

In the airport area, size of our airports, approach light- 
ing, and runway lighting and marking are all critical 
problems. 


this, we feel 
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Airports of adequate size are, of course, a primary 
requirement. At present, we do not have a single runway on 
any civil airport that could handle a fully-loaded interconti- 
nental jet transport. Many airports are just now becoming 
adequate for DC-3s. 

Approach lighting requires standardization. Complete 
standardization on approach lights hasn’t yet been achieved 
even in theory, let alone installation. 

Standards for runway lighting have been achieved, but 
there is still the very necessary job of implementing standard- 
ized runway lighting. 

Summing up, we feel that the airways and airport 
problem are inseparably interrelated. We are going to have 
to start considering the airport as part of the airways system 
and put the two problems together. The airway, in fact, 
starts at the ramp and ends at the ramp, because there isn’t 
much use in having an efficient airway system if you can’t 
move the airplane onto the ground. The airport becomes a 
bottleneck. 


Airports in Industrial Communities 
By HENRY W. BOGGESS 


President, National Business Aircraft Association 


The need for air traffic control improvements has 
long been apparent but have been bogged down by lack 
of coordination between civil and military and by lack of 
understanding and appreciation of the problems involved on 
the part of both the present and past 
government administrations, as well as 
key committees of the Congress. 

En route delays, interruptions of 
important flights, congested air traffic in 
high-density areas, widely varying speeds 
of civil and military aircraft, inadequate 
airborne equipment in some types of 
aircraft, limited piloting skill in adverse 
weather and flight conditions, lack of 
more positive control and aircraft fixes 
in the airspace, are a few of the factors combining to create 
almost intolerable conditions for operators of aircraft. 

To add more complexity and to compound this con- 
fusion in utilizing the airspace, air traffic is expected to 
more than double within the next ten years. During that 
period it is forecast that extremely high altitude operations, 
supersonic aircraft speeds, radically new aircraft configura- 
tions, new airborne navigational and communications equip- 
ment, low altitude helicopter and possibly convertiplane 
(VTO) operations, will become commonplace 

There are numerous elements that have contributed 
to this deterioration of air traffic control. For instance, the 
lack of an adequate airport system, designed to meet specific 
operational needs, has resulted in non-commercial aircraft 
entering and departing heavily congested air traffic areas in 
order to enplane or deplane passengers. Unless we have air- 
port capacity in off-airway areas, particularly in industrial 
locations, movement of air traffic will continue to be ham- 
pered by aircraft flights that have no other place to land or 
take off except at busy terminals. 

It is NBAA’s opinion that airports in industrial com- 
munities, like highways, are a public necessity. Another ele- 
ment is the long-prevalent and slow-changing “airway route 
concept” which has hindered full utilization of the newer 
“airspace area concept.” Adoption of the latter, would speed 
point-to-point flying with minimum deviation from the de- 
sired course. Lack of adequate air navigation aids, however, 
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...solve them 


with SIMPLEX 


Shaft speeds to 20,000 rpm and higher present 
special problems in shaft seal design — espec- 
ially when high temperatures or other special 
conditions may also be involved. 


To designers and builders of jet or reciprocat- 
ing engines and auxiliaries, SIMPLEX offers 
exclusive design principles and extended indus- 
try experience in solving similar problems. 
SIMPLEX products are original equipment in 
Allison, Pratt & Whitney, Wright and other 
leading aircraft engines. 


Whether your oil control problems involve 
shaft seals or piston rings, SIMPLEX engineers 
will be glad to help you work them out. Call, 
wire or write. 


Simplex Piston Ring Mfg. Co. 


12301 BENNINGTON AVENUE «+ CLEVELAND 11, OHIO 
75 N.E. 74th STREET © MIAMI 38, FLORIDA 
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to permit area flying has inhibited the natural flow of air 
trafhe directly to predetermined destinations and has added 
to the growing hazard of crowded airspace in certain densely 
populated sections of our nation . . . . 

The magnitude of the problems in this field demand 
ing right solutions by aviation experts is almost overwhelm- 
ing but not by any means insoluble, especially if the best 
thinking of the airspace users is devoted to finding answers 
to the strictly operational phases. As an added urgency for 
solving air traffic control problems, we must bear in mind 
the possibility of our nation facing a sudden emergency. 
Almost overnight, air traffic movements could rise to astro- 
nomical figures . 

In visualizing the air traffic control system of the 
near future, I am convinced that it must satisfy the needs 
of all airspace users, imposing only minimum hardship on 
any segments, civil or military, in terms of airborne equip- 
ment and complex procedures. 

This concept includes utilization of the airspace by 
minimum and fully equipped aircraft, the probable future 
establishment of satellite airports in high density areas for 
fundamentally differing traffic, the channeling of ultra-high- 
speed aircraft to and from high altitudes through well- 
delineated air corridors to major terminals, and the subse- 
quent evolution, development and implementation of new 
and radically different airborne equipment which will sim- 
plify and expedite the mounting flow of air traffic. 


Civil Fliers Have Rights, Too 
By J. B. HARTRANFT, JR. 


President, Aircraft Owners and Pilots Association 


The Air Traffic Control system is just one part of 
the entire Federal Airways system. Its sole and comparatively 
limited purpose is to control safely and efficiently the flight 
of aircraft under instrument-flight conditions, when such 
control is beyond the capabilities of the 
pilot himself. Thus the ATC system to 
» day actually is concerned with about 
= 10°% of all the flying done in the United 
m States. 

The deficiencies of the ATC sys 
tem are well known and have been widely 
discussed. These deficiencies must be cor- 
rected promptly, and on a high-priority 
basis. But in correcting these deficiencies, 
the other 90% of flying done in the 
United States must not and cannot be unduly penalized. 
Whatever form the ATC system may ultimately take must 
be such that all users of the air space have free and equal 
access to that air space, so long as they meet practical mini 
mum safety standards. 

Any effort to force the 90% to conform to the wishes 
of the 10°, or get out of the air, can only meet with failure. 

Instrument flying as we know it today will never be 
dominantly used by the vast majority of civil-aircraft fliers 
for as far into the future as we can see. The United States 
Government must recognize that fact in developing what 
ever ATC system appears to be needed to serve that por- 
tion of the total air traffic that wants to fly solely under 
the control of such a system. 
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These Distinguished Airlines Fly with 
Dependable Spark Plugs 


AEROVIAS REFORMA, S.A. @ TRANS-TEXAS AIRWAYS © LOIDE AEREO NACIONAL S/A ¢ REAL S/A-TRANSPORTES AEREOS ¢ VIACAO AEREA SAO PAULO, S/A 





SOUTHWEST AIRWAYS . UNITED AIR LINES . WESTERN AIR LINES © TRANSP. AEREOS DE YAJALON, S.A. . SERV. AEREOS DE CHIAPAS, S.A. 





LINEAS AEREAS UNIDAS, S.A. @ AEROVIAS VENEZOLANAS, S.A. @ AEROVIAS NACIONALES DE COLOMBIA ¢ ALLEGHENY AIRLINES © AMERICAN AIRLINES 





BRANIFF INTERNATIONAL AIRWAYS, INC. @ CALIFORNIA CENTRAL AIRLINES @ CAPITAL AIRLINES ¢ CENTRAL AIRLINES ©¢ MARITIME CENTRAL AIRWAYS 





ISRAEL AIRLINES, LTD. @ SERVICOS AEREOS CRUZEIRO DO SUL, LTDA. e@ CONTINENTAL AIR LINES ¢ COLONIAL AIRLINES ¢ DELTA-C & S AIR LINES, INC. 





EASTERN AIR LINES ° FLYING TIGER LINE ° FRONTIER AIRLINES ° CAT INCORPORATED ° NATIONAL AIRLINES ° NORTH CENTRAL AIRLINES 





NORTHEAST AIRLINES @ NORTHWEST AIRLINES, INC, 7 PACIFIC NORTHERN AIRLINES ° SOUTH AFRICAN AIRWAYS . AIR FRANCE . SABENA 





PAN AMERICAN WORLD AIRWAYS, INC. « AEROLINEE ITALIANE INTERNAZIONALI (ALITALIA) ¢@ SOCIETE DES TRANSPORTS AERIENS DE L’EXTREME ORIENT (COSARA) 





EMPRESA DE TRANSPORTES AEROVIAS BRASIL . PHILIPPINE AIRLINES . ORIENT AIRWAYS LTD. ° AIR CEYLON LIMITED . AIR-INDIA, LTD. 





CANADIAN PACIFIC AIRLINES, LTD. © QANTAS EMPIRE AIRWAYS, LTD. @ COMPAGNIE AIR ALGERIE @ AERONAVES DE MEXICO, S.A. © IRANIAN AIRWAYS 
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AEROVIAS GUEST, S.A. e TRANS-WORLD AIRLINES, INC. ¢ COMPANHIA ITAU DE TRANSPORTES AEREOS 
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IBERIA ‘ LINEE AEREEITALIANES.P.A. ¢ KLMROYAL DUTCH AIRLINES ¢ LINEA AEROPOSTAL VENEZOLANA 
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CENTRAL AFRICAN AIRWAYS CORP. + CIA. MEXICANA DE AVIACION, S.A. 
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PAN AMERICAN-GRACE AIRWAYS, INC. . CATHAY PACIFIC AIRWAYS, LTD. 





ETHIOPIAN AIRLINES, INC. « AEROLINEAS ARGENTINAS « HAWAIIAN AIRLINES LIMITED 





AER LINGUS ° SLICK AIRWAYS . TRANSPORTES AEREOS MEXICANOS, S.A. 
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HOLLINGER UNGAVA TRANSPORT ¢ AIR SERVICES OF INDIA, LTD. ¢ MOHAWK AIRLINES 





BRAATHENS SOUTH-AMERICAN & FAR EAST AIRTRANSPORT 


The RC 26 S and R 37 S-1 
are most widely used of 
Champion's complete lineof 
aircraft and jet igniter plugs. 


CONTINUOUS TESTING BY THESE AIRLINES ... IN LABORATORY 
AND IN FLIGHTS... PLUS THE UNEXCELLED QUALITY RESULT- 
ING FROM CHAMPION’S RESEARCH, ENGINEERING AND MANU- 
FACTURING SKILL CAN BE AN ASSURING GUIDE IN SELECTING 

DEPENDABLE CHAMPION SPARK cba 


FOR YOUR AIRCRAFT REQUIREMENTS 
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SAFETY 


Four - Year Safety Record Set by Airlines 


Fatality rate again held below 1.0 per 100 million passenger-miles 
in 1955 as traffic increased by 17.5% 


U.S. scheduled airlines, riding the 
crest of a 17.5% increase in passengers 
carried and a similar jump in passenger- 
miles, made 1955 their fourth consecu- 
tive year of operation with a fatality 
rate below one per 100 million pas- 
senger-miles, 

Although eight major accidents 
brought the fatality toll to 158, highest 
since 1951, record traffic gains in trans- 
porting 41.3 million passengers 25.1 
billion passenger-miles produced a final 
fatality rate of 0.63. 

*But even more significant than 
their performance last year is the fact 
that U.S. carriers have registered for four 
years in succession a safety statistic they 
never once achieved in the 22-year his- 
tory of their operation prior to 1952. 
And this despite operating some 82.5 
billion passenger-miles during the four- 
year span, about 8.5 billion more than 
they flew between 1930 and 1951. 

Virtually the whole accident record 
for 1955 was written in domestic trunk 
airline operations which accounted for 
seven of the eight incidents and 156 of 
the 158 fatalities. 

Local service carriers, helicopter 
and territorial operators completed the 
year without a single passenger loss 
while flying 3.5 million passengers 
some 632 million passenger-miles. 

*U.S. international airlines suffered 


only two fatalities in transporting 3.4 
million passengers 4.6 billion passenger- 
miles for a fatality rate of 0.04 for every 
100 million passenger miles they op- 
erated, 


Stratocruiser Ditched 


The lone accident in this operation 
came in March when the crew of a 
Pan American World Airways’ Boeing 
Stratocruiser was forced to ditch the 
transport in the Pacific Ocean 35 miles 
off the coast of Oregon. A propeller 
blade failure resulting in loss of the 
No. 3 engine from the B-377 probably 
caused the accident, Civil Aeronautics 
Board later found. 

But in domestic trunk airline op- 
erations it was a different story. Pre- 
liminary CAB figures show these car- 
riers flew an estimated 34.4 million pas- 
sengers 19.9 billion passenger-miles to 
record a fatality rate of 0.76 per 100 
million passenger miles. 

*Of the seven major incidents dur- 
ing the year, the “Big Four” airlines 
(American, United, TWA and Eastern) 
accounted for six. A Braniff accident at 
Chicago during approach to Midway 
Airport was the seventh. 

And this does not include one other 
incident listed by CAB on the airline 
record but not figured in safety statis- 
tics. This was the November | loss of 
a United Air Lines’ DC-6B at Long- 








DOMESTIC 
SCHEDULED 


INTERNATIONAL 
SCHEDULED 


mont, Colo., which resulted in 39 pas- 
senger and 5 crew fatalities, but was 
later charged to sabotage. 

Tracing the year’s accident record 
brings to light certain new elements 
tending to affect the airline safety pic- 
ture. 

For example, the first incident of 
the year could be classed as “unavoid- 
able” from an airline operating stand- 
point, but surely reflects unfavorably on 
present-day air traffic control methods. 
This was the collision of a TWA Mar- 
tin 2-0-2 with a privately owned DC3 
near Covington, Ky. resulting in 10 
passenger and three crew fatalities. 

*Although CAB found the DC-3 
was operating in the Cincinnati traffic 
control zone without proper clearance, 
it is apparent that more positive traffic 
control possible with the use of radar 
to detect “illegal” aircraft might well 
have prevented the incident. 

And this same air traffic problem, 
which has increasingly imposed the 
“see and be seen” principle as the pilot’s 
only assurance against collision may 
have influenced five of six succeeding 
accidents during the year. 

For in each case it was evident that 
the pilot’s routine navigation or ap- 
proach practices were being influenced 
by some unknown pressure to fly with 
his eyes out of the cockpit instead of 
on the instrumentation for navigation 
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FUEL LOAD 
LIMIT CONTROL 
for the Viscounts 













... Another | SIMMONDS Pacitron | “First” 





Something new has been added to precision airline operation. ad 
PACITRON now makes provision for the use of load limit 
control, the automatic control of fuel taken aboard in accord- 15 aT 25 
ance with flight plan requirements. Simmonds advanced elec- \8 

tronic fuel gaging systems are now flying as standard equip- 
ment on the new Vickers Viscounts for U. S. and Canadian Air 
Lines. PACITRON capacitance fuel gage systems were speci- 
fied to furnish these new turboprop transports with the most 
accurate method of measuring and managing fuel. 

In addition to load limit control, PACITRON can include 
these additional fuel management functions: center of gravity 
control by fuel transfer or controlled usage, level switching 
signals, totalization and telemetering for remote readings. 

Simmonds gages were also specified for measuring the 
water-methanol systems on the Vickers Viscount. In addition 
to fuel and water-methanol, Simmonds equipment has been 
successfully used for gaging engine oil, nitric acid and other 
hard-to-measure liquids. 

Simmonds continues as “first in electronic fuel gaging.” 


SIMMONDS 
AEROCESSORIES, INC. 


The Extra Engineer— When 
Pacitron fuel gage system 
provides fuel management 
as well as fuel measurement. 


General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan + Dayton, Ohio 
St. Lovis, Missouri « Dallas, Texas * Wichita, Kansas 
Glendale, California + Seattle, Washington 
Sole Canadian Licensee: Simmonds Aerocessories 
of Canada Limited + Montreal 
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CUISINE BY INTERNATIONAL CHEFS 


Gourmet dinners and the exciting “Intercontinental 





Canape” buffet, served with such a flourish aboard 
the luxurious Super-G Constellations of the TWA 
Ambassador services, don’t just happen. Sandwich 
or filet mignon... fresh fruit or rare vintage wine, 
reach you at ideal texture and temperature because 


designer, engineer and manufacturer produced a 





highly efficient “airborne restaurant” in which to 


~ 






preserve, prepare, and serve such taste tempters. 
TWA chose carefully. 


BENDIX FUEL AND IGNITION 
SYSTEMS BY PAC 








aR - . , 2 
i} bs Equal care was used in choosing Pacific 


j 


\aer/ y Airmotive Corporation to supply Bendix fuel 
Se] ae. 
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— and ignition systems for TWA’s fleet of 
110 aircraft. W. F. Griffith, Director 


of Domestic Purchasing for TWA 








+ states: “We have found through 
‘ experience that PAC can 
more than satisfy our exacting 

——_ delivery requirements while sub- 
a stantially reducing our inventory 

, investment and virtually eliminating 
parts shortages. Pacific Airmotive’s 
“APS”* has proven its value by helping us 


make substantial savings, and thereby has 
s contributed materially to TWA’s extremely 
—- rapid progress during the past several years.’ 


* APS — Advance Planning Service 


e=— Paciric AIRMOTIVE CORPORATION 


2940 NO. HOLLYWOOD WAY, BURBANK, CALIF. » LOCKHEED AIR TERMINAL 
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or approach intended to 


exactly what occurred. 


prevent 


Some Examples 
® On February 19 a TWA Martin 
4-0-4 struck Sandia Mountain eight 
minutes after takeoff from Albuquer 
N. M. CAB concluded that the 
pilot failed to conform 
en route procedures and deviated from 


que, 


the airway at an altitude too low to 
clear the obstruction. 

During approach to Springfield, 
Mo. on March 20, an American Convair 
240 “landed” over a mile short of the | 
uirport resulting in 11 passenger and 
two crew fatalities: CAB here found 
crew inattention to their flight instru 


ments, possibly compounded by sensory 
1liusion to the 
uircraft, was the probable cause. 


as true position of the 


other approach accidents 
July 17 
Jacksonville on December 
same “out the window” navi- 
tendencies are evidenced, al- 
though CAB’s report on the latter ac- 
cident is not yet completed. 


In two 
Branift at 
Eastern at 
21) the 


gation 


Chicago on 


* In the Braniff accident, the Board | 


found the probable cause to be loss of 
visual reference by the pilot during 
final approach resulting in an increased 


rate of descent at an altitude too low 
to recover. 
In only two accidents (American | 


at Camp Forney, Mo. and Pan Ameri 
can off the Oregon coast) did mechani 
cal troubles play a role in 1955. The 
AA incident was charged to use of 
an unairworthy engine cylinder which 
failed six hours after installation. A re- 


sulting engine fire led to in-flight loss | 


of a wing during an 
proach. 

In other airline services, the 
safety record shapes up like this: 

*Two U.S. helicopter services— 
New York Airways and Los Angeles 
Airways carried 28,746 passengers (a 
242% increase over 1954) and operated 


emergency ap 


1955 


684,000 passenger-miles without  in- 
cident. 

*Certificated cargo operators suf 
fered two accidents, one involving a 
Flying Tiger DC-4 on September 24 
in the Pacific Ocean west of Honolulu 
ind the other a Riddle Airlines C-46 
near North Hollywood, S. Car. on 


December 17 
® Nonscheduled 


saw 


domestic 

two accidents totaling 
fatalities. A Currey Air 
3 was lost near Burbank, 


airline 
operations 


passenger 
lransport DC 


Calif. on December 8 after experienc- | 
ing engine trouble immediately follow 

ing takeoff but brought death to two 
crew members only. The second, a | 
Peninsular Air Transport DC-4, crashed 


after takeoff from Seattle on November 


18, resulting in 27 passenger and three 
crew fatalities. 

CAB repert on the cause of this 
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to established | 


and | 














THE 1955 ACCIDENT RECORD 
The year 1955 saw these major airline accidents classed below by type 
of operation: 
Air- Fatalities 

Crew Airline craft Crew Pass. Cause 

Domestic Scheduled 

1/12 TWA 2-0-2A 3 10 Collision with private DC-3 illeg- 
ally operating in control zone. 

2/19 TWA 4-0-4 3 .6U Pilot non-conformance with en 
route procedures resulting in col- 
lision with Sandia Mt. 

3/20 AA 240 2 iil Pilot inattention to flight instru- 
ments during approach; possible 

sensory illusion. 

7/17 BNF 340 2 20 Pilot momentary disorientation and 
loss of visual reference during final 
approach. 

8/4 AA 240 3 27 Failure of unairworthy engine 

cylinder resulting in engine fire 

and loss of wing. 

10/6 UAL DC-4 3 «663 Struck Medicine Bow Peak, Wyo. 

Cause not yet reported 
11/1* UAL DC-6B 3 39 Sabotage. 

12/21 EAL L-749 § 12 Crashed during instrument ap- 
proach at Jacksonville, Fla. Cause 
not yet reported. 

International Scheduled 
3/26 PAA B-377 2 2 Suspected propeller blade failure 
resulting in loss of No. 3 engine 

from aircraft. 

Certificated Cargo 

9/24 FTL DC-4 3 0 Loss of power No. 3 engine account 
faulty fuel management; faulty 
restarting methods resulted in 
ditching. 

12/17 Riddle C-46 2 0 Cause not yet reported. 

Irregular Domestic Engine failure immediately after 

9/8 Currey DC-3 2 0 takeoff and pilot’s irrevocable de- 

cision to land without establishing 

| position and runway alignment. 

| 11/18 Peninsular DC-4 27 Cause not yet reported. 

| * Listed on airline accident record but not included in computing safety 

| statistics. 





incident has not been issued. 

*Military Air Transport Service, 
completing more than one million flying 
hours for the first time in its history 
during 1955, hit a new high in 


operating safety. MATS finished the 
year with an accident rate of 6.06 per 
100,000 flying hours, the lowest since 
the service was established in June 


also 1948, oO® 
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Export Representative 
AVIQUIPO. Inc 
25 Beaver Street, N. Y 
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FLIGHTEX FABRICS, + 93 WORTH STREET - 
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ELECTRONICS TECHNOLOGIES BOON TO AIRLINES BUT— 








System Engineering Outmodes ‘Many-Black-Boxes’ Concept 


Mechanization of clerical work achieved by data-processing machines, 
but traffic control problems remain unsolved. 


(EDITOR’S NOTE: Modern electronics technology is being employed to solve 
some of the most pressing problems of the commercial airlines, especially for pur- 
poses of record-keeping, reservations and other clerical tasks, but in the field of 
commercial air traffic control it is getting third-rate treatment. 

(In his analysis of the latest trends in systems engineering and the mechaniza- 
tion of clerical work through the use of self-regulating electronics equipment 
American Aviation’s Electronics Editor, Henry P. Steier, presents an interpreta- 
tion of the airlines’ underlying philosophy in coping with their multiplying prob- 
lems. At the same time, he outlines the difficulties that still beset manufacturers, 
engineers, government officials and military authorities in attempting to solve the 
even more complex air traffic control problem.) 


Part 1 


By HENRY P. STEIER 


A striking aspect of the electronics 
picture in commercial aviation is the 
degree to which the principles of the 
most modern trends in systems engineer- 
ing and mechanization of clerical work 
have (or have not) rubbed off on the 
industry’s most urgent technical prob- 
lems. 

Today’s answer to many problems 
whose sheer size and qualitative de- 
mands elude human capacity is sup- 
plied by self-regulating machine systems 
or data-processing systems. The speed 
and versatility of electronics has recom- 
mended it as the means of tying to- 
gether the varied elements of a control 
or clerical problem. 

Through electronics technology, 
systems feed information back and forth 
through themselves and become self- 
regulating. This, the closed-loop tech- 
nology, is the essence of automatic con- 
trol. Synthetic memories carry on tapes, 
magnetic drums and in tiny magnetic 
cores vast quantities of data available 
in microseconds to the user. 


Growth Outruns Predictions 

*Commercial aviation’s growth 
seems destined to outdistance even the 
most starry-eyed prognostications. Grow- 
ing too, in relative proportion, are the 
number of black-boxes-on-board com- 
mercial aircraft. In terms of the most 
advanced system engineering, the black 
boxes are outmoded by reason of their 
independence. 

Pilots, ATC controllers, telephone 
operators, radar operators—each man 
operates as the terminus of a communi- 
cation loop in a complex network of 
ATC communications and information 
exchange. 

As the complexity of transport op- 
erations increases so does the need for 
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information exchange with the fixed 
element in the air traffic system—the 
ground. So do the number of black 
boxes built to help with the job. 

*During the last twenty years that 
aviation has mushroomed, the capa- 
bility of electronics has been producing 
changes in the technology and manage- 
ment of complex problems in organiza- 
tion and control. 

The problems have a remarkable 
likeness to processes of life and the 
tides of human affairs. The right hand 
knows what the left is doing because 
there is communication or “feedback” 
between them. Feedback, or more gen- 
erally, interdependence permits them to 
manipulate to best advantage. 


The sophistication of automatic 
control technology today is evident in 
the growing number of robots, or con- 
trol systems, that minister to the com- 
plex needs of different jobs. They set 
the pitch of airplane propellers, adjust 
control surfaces for maximum perform- 
ance, run complex refining processes. 
But, when it comes to assuring the safe, 
expeditious flight of commercial _air- 
craft, one enters the old-fashioned world 
of the “open-loop” system. 


‘Conundrum’ of Air Age 

Control of air traffic in its three- 
dimensional element has been called 
the “conundrum” of the modern air 
age by Gen. Peter C. Sandretto, tech- 
nical director, Federal Telecommunica- 
tion Laboratories. “It has been stated 
that air traffic control is simply a prob 
lem in servo-mechanisms,” Gen. Sand- 
retto said. If this is true, he added, “the 
tightness of the servo loop is deter- 
mined by the national law on the sub 
ject of air traffic control.” 

®In the work of automatic control 
the “closed-loop” is imperative. Here, 
as in the human being, the whole is 
greater than its parts. As expressed 
by Gordon S. Brown, Massachusetts 
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INDIVIDUAL CONTROL LOOPS in an ATC system that would be considered for 
system analysis by the Air Force. Connecting lines are data transmitters. Loops 
labeled “errors” would correct air derived information. Loops !A and 2A are under 
study by the AF TRACAL (Traffic Control Approach and Landing) system engineering 
group. According to AF engineers, limits on rate of navigation data flow between 
ground and a large number of aircraft requires an information loop independent of the 
ground radar traffic-control loop. TACAN, VOR and Navarho are examples of such 
a loop. However, they say, pulse modulation techniques in the “future” system could 
provide 1,000 aircraft with data from a 300-mile radar. 
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Institute of Technology, and authority 
on the devices of automatic control, 
“the instruments, circuits, tubes and 


the hard- 


servo-mechanisms are but 
ware of the grand design.” 


Systems Engineering Required 


Out of the technology of automatic 
control has come recognition by en- 
gineers and scientists that each part 
of a communication or control system 
must be designed as part of the unitary 
whole. This means designing the sys- 
tem for control as well as designing the 
controls. It calls for “systems engineer- 
ing.” 

This new species of engineering 
pools the resources of professionals— 
mathematicians, scientists, engineers of 
all types and administrators. They have 
been referred to as “orchestrators” of 
the new technology. The first fruits 
of the work of these feedback-system 
engineers becomes more evident each 
day and especially in military weapons 
systems—Nike, B47 and B-52 bombers, 
the SAGE (Semi-Automatic Ground 
Environment) system developed at 
Lincoln Laboratory. 

The men who developed these sys- 
tems synthesized the whole picture be- 
fore making black boxes for the system. 
It was such a system problem that 
Special Committee No. 31 of the Radio 
Technical Commission for Aeronautics 
faced in prospect when they met in 
1947-48 to synthesize the ATC situa- 
tion and design of a system that would 
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U.S. AIRLINES PLANNING TO USE WEATHER-MAPPING RADAR 


Radio Corporation of America: American Airlines, Inc. 
Continental Air Lines, Inc. 
Pan American World Airways, Inc. 
Trans World Airlines, Inc. 
United Air Lines, Inc. 


Aviation Corporation: 

Eastern Air Lines, Inc. 

National Airlines, Inc. 

Northwest Airlines, Inc. 

Pan American-Grace Airways, Inc. 


Delta Air Lines, Inc. 


These U.S. scheduled airlines have installed some units, or plan to install, 
weather radar in their fleets. No statistics are available on the effect of 
using this aid to passenger comfort and schedule maintenance. Most car- 
riers are in the process of installing the equipment as it becomes available. 








meet both military and civil require- 
ments, and provide a “common solu- 
tion that is best for each service.” 

*How far civil aviation got with 
the RTCA “Common System” in nearly 
a decade is evident when one compares 
equipment in the racks of air transports 
today against the equipment evolution 
chart of RTCA’s report. With a few 
exceptions, ground and airborne equip- 
ment today looks pretty much the same 
functionally as it did in 1948, except- 
ing there is more of it 


Prerequisite: 
Management Awareness 
What happened? A prerequisite to 

successful system engineering is man- 
agement that has raised its thinking 
to the systems level. The technical staff 
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STEPS IN U.S. AIR FORCE "global" air traffic control system development. RAPCONS 


(Radar Approach Control Centers) 


are being installed under Phase II programming. 


VOLSCAN |[approach-path scheduling radar) and automatic Ground Control Approach 

Radar would come in during Phase lil. Phase IV is now in “techniques research period” 

and this system is “being planned to meet anticipated needs of air transportation as fore- 
cast for 1965," according to AF engineers. 
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must be directed to work as a team. 
The chief engineer in one field cannot 
expect to have control or authority over 
all matters in his field. 


A new breed of engineer has 
evolved that has been referred to as a 
“borderline engineer.” These are en- 
gineers, who, in the course of their 
work in the new technology, “cross- 
over” into fields other than the one in 
which they got their basic training. 
The term implies too a consciousness 
of the inter-relationship of all the 
sciences that is needed for successful 
systems engineering. 

Between 1948 and now, to use a 
favored military argument for success 
ful systems engineering, there has been 
no “prime contractor” with overall au- 
thority to develop a civil ATC system. 
The Civil Aeronautics Administration 
as “technical authority,” the Air Co- 
ordinating Committee as “policy co- 
ordinator” and the Air Navigation De- 
velopment Board as “development pro- 
gram coordinator” between military and 
civil agencies have been merry-go-round- 
ing in the midst of the ATC conun- 
drum without sufficient funds, either to 
keep the present black boxes supplied 
with enough and the right kind of 
signals or to implement the present “sys- 
tem” with stop-gap closed-loop measures. 

®System-level thinking has certainly 
not been existent nor possible consider 
ing the loose organization, part-time 
participation of some groups, security- 
clouded state-of-the-art and lack of over- 
all technical management. 

The military, however, armed with 
the funds for military security measures 
have gone ahead and developed their 
own traffic control concepts, together 
with a lot of miscellaneous black-box 
hardware to see them through the 
“systemless” era. 

A question foremost in civil avia- 
tion’s mind is whether Air Force tech- 
niques for air defense and ATC will 
be “here” in time to meet the new 
problems of jet transport operations be- 
fore economic losses and accident rates 
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TCA 


first with turbo-prop 
in America 


The era of propeller-turbine air travel 

is here... ushered in, in 1955, 

by Trans-Canada Air Lines with the 
introduction of the Vickers Viscount. 

TCA is proud to have brought the 
outstandingly successful Viscount to America... 
looks forward confidently to 

maintaining its position as “one of 

the world’s great airlines”. 


ch) TRANS-CANADA AIR LINES 


flying over 24,000 miles of world air routes 


AMERICAN AVIATION 

















Only ten years old, Temco has already become a big name in the field of 
aircraft sub-contracting. Big, in every sense of the word. Temco has three ENGINEERS 
large plants — separate yet integrated. It has capacity — the size, the facili- Openings in all phases of aircraft 
ties, and the varied human skills to handle any job: design, tooling, manu- design and development; write to 
facturing, assembly, modification-overhaul. Engineering Personnel 


When the job’s a big one — when it calls for high production — call on a Temen Ales Cup, Seten, Tene 


firm with the capacity to handle it — call on Temco, 


Tomorrow’s methods used today AIRCRAFT CORPORATION, Dallas 
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increase, and aircraft technical gains are 
negated. 

Unfortunately the commercial 
transport is a constant speed device. Jets 
are particularly sensitive in this respect. 
Even now, present aircraft must per 
form as variable speed devices to meet 


safety, airways capacity and airport 
capacity limitations. This costs the air- 
lines money and passengers inconven- 
lence. 


The rate of acceptance of our air- 
ports would present a dilemma to any 
systems designer. Feedback in any auto- 
matic control system enables it to self- 
regulate. Too much feedback, such as 
might occur because of slow acceptance 


in Europe, fly 










airports that we now have, would in 


an otherwise self-regulating system 
cause what system designers call con- 
tinuous oscillation. When this occurs, 
the control system becomes useless. 


Air Force View Given 

A talk by Joseph L. Ryerson, Rome 
Air Development Center, and entitled, 
“Traffic Control Research Goes Modern” 
was delivered before the Institute of 
Radio Engineers convention in March. 
What he said sheds some interesting 
light on Air Force planning and point 
of view. Ryerson declared “System en- 
gineering has finally displaced black- 
box fire-fighting to solve the problems 
of military air traffic control.” 


... more 
(and more) 


Americans do! 


Most Americans and Canadians have chosen BEA as their favorite 
European airline. In 1955, their preference for BEA’s service, 


BEA’s equipment, resulted 


in the 


largest North American 


passenger traffic volume in BEA’s history—an increase of 45% 


over 1954! 


Why do so many Americans and Canadians say BEA? 


Here are their reasons: 


@Smooth, swift, luxurious VISCOUNTS to all of Europe— 
more BEA VISCOUNTS now in service than on any other 
European airline. In January 1956, BEA carried their 
millionth VISCOUNT passenger! 


@ Fast and frequent “commuter” services to all major European 
cities, with more new routes on the way. 


®Service supreme—friendly, efficient in the 


sritish tradition. 


And BEA are still increasing their VISCOUNT lead... this year 
will see many more VISCOUNTS join the BEA colors. First among 
the airlines of the world, BEA will soon put into service the 800 
» series VISCOUNT — the latest, largest and most glamorous of the 


Vickers propjet aristocracy. 


BritisH HUROPEAN AIRWAYS 


(rene i Sa 


P ; 


3; Agents n 


(Jversedas 


.S.A., Canada, Central and 


A ru ays Corp. 





78 





The Air Force, Ryerson said, is 
doing a system analysis at Rome “to 
formulate a rational plan for a global 
air traffic control system, with 1964 
as the target date.” The system would 
be “an integrated, manually backed-up 
automatic monitoring and control sys- 
tem for trafic control with timed-feed 
to an automatic approach and landing 
system.” 

*He predicted the technique 
“should provide a stepping stone to the 
improvement of our antiquated civil 
system” and “would prove that the men 
of science, both government and _ in- 
dustry, can give our nation the econom- 
ical and efficient technique to eventually 
rid us of subjective opinions and politi- 
cally-plagued black boxes.” 

The AF plan covers six flight 
phases: (1) departure; (2) enroute; (3) 
initial approach; (4) final approach; 
(5) flareout and landing, and (6) 
taxiing. Flow of information is com- 
pletely in closed-loop form, with stand- 
by controllers to take over in event of 
sub-system breakdowns. 

For timing of the development, 
three conceptual phases are considered 
necessary: (1) utility of existing facili- 
ties; (2) orderly transition and (3) re- 
search and development on the advance 
system, concurrently with present and 
transitional periods. 

The AF concept calls for radar as 
a “traffic aid” and Tacan as the naviga- 
tion aid. Ryerson said aircraft must be 
provided with a navigation aid inde- 
pendent of the traffic aid. One part of 
the system calls for an inertial-type 
dead-reckoner sub-system periodically 
corrected by system-derived information. 

The “physical embodiment,” said 
Ryerson, would include in the Phase 
III period of 1964 major sub-systems 
such as an “electronic geographic co- 
ordinate navigation system in the en- 
route flight phase, automatic scheduling 
for approach, automatic approach and 
landing, and automatic airfield surface 
guidance.” 

*The system sounds like Prof. 
Brown’s “grand design.” The degree 
of control on the military ATC system 
is enhanced by a tight control-loop 
dictated by martial law. In civil avia 
tion, CAA prescribes the tightness of 
the loop by prescribing the rules. As the 
rules stand, much is left to pilot initia 
tive. Things could not be otherwise 
considering the open-loop system we 
have with the pilot as the terminus of 
many communication loops. 

Perhaps President Eisenhower's new 
Assistant for Aviation Facilities Plan- 
ning, Edward P. Curtis, may become 
the civil ATC “Czar.” He might well 
heed the admonition of Ernest Nagel, 
professor of philosophy, Columbia Uni- 
versity, who in writing on advances 
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@ Last December, Continental 


Jirlines ordered 12 Vickers Viscount 810-840 aircraft for delivery 


in 1958. Continental has since increased this order to 15 aircraft with an option for an additional five. 


the new turbo- prop 


VISCOUNT 810-840 


cruising speeds up to AOO miles per hour? 


The new Vickers Viscount 810-840 is designed to cruise 
up to 400 miles an hour at 20,000 feet. Yet it will be even 
more economical and profitable to operate than the famous 
Viscount 700 series, which has set new speed and traffic 
records for progressive airlines all over the world. 

The Viscount 810-840, with a capacity of up to 70 pas- 
sengers, will be the ideal aircraft for medium-haul, high- 
density routes. Its advantages include higher productivity 
higher speed; expanded seating capacity; 


because of 


turbo-prop 


VICKERS 


VICKERS-ARMSTRONGS 


Circle No. 23 on 
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greater economy through its advanced Rolls-Royce Dart 
R. Da. 7 and R. Da. 8 turbo-prop engines; and relatively 
low first cost. 

Behind the new Viscount 810-840 stands the great name 
internationally famous as makers 


of the Vickers Group 
precision 


ships, industrial machinery and 


of aircraft, 
equipment. 
United States Representative: Christopher Clarkson, 
10 Rockefeller Plaza, New York 20, N. Y. 


Te. 


(AIRCRAFT) 
Weybridge, England 
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in automatic control and the recent 
formulation of its principles, said: 
“When human intelligence is dis- 
ciplined by the analytical methods of 
modern science, and fortified by modern 
material resources and techniques, it 
can transform beyond recognition the 
familiar aspects of the physical and 
social scene. There is surely a profound 
difference between a primitive recogni- 
tion that some mechanisms are self- 


Part Il 





regulative and others are not, and the 
invention of an analytic theory which 
not only accounts for the gross facts 
but guides the construction of new 
types of systems.” 

This kind of systems-engincering 
thinking will no doubt be a major con- 
trolling factor in the successful develop- 
ment of an ICBM missile. Perhaps some 
of it will rub off on civil aviation’s 
ATC problems, under Curtis’ guidance. 


Airlines’ Business Methods Updated 
By New Data-Processing Machines 


The extent to which the electronics 
technology is rubbing off on the air- 
line business is strongly marked by the 
“head-on” treatment airlines are giv- 
ing to the challenges of personalized 
customer service, increasingly complex 
interline exchange of information and 
increased accounting loads. 

Personalized service is a tradition 
the airlines want to protect. Seat reser- 
vation is part of that service. Despite 
the growth and size of the industry, 
personalized service on a mass basis is 
still an accomplished fact. 

Processing data on tens of millions 
of airlines passengers each year is a 





gargantuan clerical job. Keeping Joe 
Doe happy in the knowledge that a 
seat he ordered weeks ago is waiting for 
him has not been an easily met goal. 
* Keeping accurate records of the 
vast store of data on seat inventory has 
tried to the limit the human-recorded 
clerical system used by most lines. 


American Airlines Led Way 

The help of advanced electronic 
techniques made its mark back in 1952 
when American Airlines, Inc. and the 
Teleregister Corp. developed an avail- 
ability/inventory data-processing system. 
The special purpose system, called a 





TICKET AGENT SET for use with Univac 
Airlines Reservation System. A cartridge 
of ordinary 2 x 2 inch slide transparencies 
is inserted in the chamber at the lower 
right corner. Information on the slides is 
in much the same order as on present 
airlines timetables, with the addition of 
codes for set operation. Slides are moved 
into place as needed and an image of the 
timetable projected on a ground glass 
screen. Keys near the screen select origin 
and destination cities. Other buttons 
select date the seat is desired, type of 
transaction and information on flight 
status. Above is File Computer equip- 
ment that stores and handles data. The 
system can accommodate ten magnetic 
storage drums, each capable of storing 
180,000 characters (15,000 twelve charac- 
ter words). 


Magnetronic Reservisor, was installed 
in AA’s New York ticketing area. 

The Reservisor has proved its value 
to AA through reduced reservation- 
system costs, error-reduction, more rapid 
transactions, reduced office space. 
Handling over 40,000 interrogations per 
day in peak periods, the Reservisor ob- 
viously speeds-up passenger-agent rela- 
tionships and improves customer rela- 
tions on that score alone. 

A more recent addition to the sys- 
tem enables it to answer questions on 
flight “early” or “late” arrival times 
in increments of five-minute periods. 
This is another great assist in public 
relations. 

With this system, seat availability is 
determined and seats sold through a 
flight agent’s handset. The handset is 
a small box with switch buttons, lo- 
cated at ticket sellers’ stands in ter- 
minals, 

Coded metal cards are inserted to 
select and insert information on different 
flight legs. 

American is now in the process of 
increasing the storage capability of its 
New York-based system to include more 
flight legs. A manual storage version 
of the system using availability panels 
is being installed by American at other 
points in its system. These form a stor- 
age system maintained by human opera- 
tors who insert or remove inventory 
information displayed on plug-board 
panels. 

® United Air Lines, Pan American 
World Airways and National Airlines 
have or will install availability systems 
at points on their routes. Braniff Air- 
ways is planning installation of a 
Reservisor system throughout its route 
system, using a magnetic drum storage 
as in the AA system. 


Northwest Buys Univac 

Northwest Airlines has announced 
purchase of a new entry into the reser- 
vations data-processing equipment field, 
the Univac airlines reservation system 
using the Univac filecomputer, made by 
Remington Rand Univac division of 
Sperry Rand Corp. 

The new equipment marks a depart- 
ture from “special purpose” systems 
used thus far. Its appearance on the 
market brings into the airline business 
a question recurrent in other industries 
and argued constantly by makers and 
users of data-processing equipment: 
whether what is known as a “special 
purpose” or “general purpose” system is 
most economical for given needs. 

Generally, special purpose data- 
processors are said to be more economi- 
cal, because only the hardware to do a 
specific job is needed. The machine is 
custom-made to handle repeated proc- 


esses of a similiar nature. The “in- 
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Are You One of the 728 Enginoers Who Needs This 
New | . ae 5TRA I POWER 
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a This New Series 


Answers Many of Your Demands for... 


The quiet efficiency of this new 65W Series of STRATO- LIGHTER WEIGHT 
POWER Variable Delivery Pumps excites the interest of 
design and project engineers because this efficiency spells 


bette rfo ce. 
ee SMALLER ENVELOPE 


Again, STRATOPOWER has come forward with a signifi- 


cant development in hydraulic equipment, geared to your S 





advanced thinking. Compacted into a smaller envelope, 
and with a remarkably low weight/horsepower ratio, HIGHER SPEEDS 
STRATOPOWER 65W Pumps operate at system pressures EY 
to 3000 psi and the smaller sizes at 10,000 rpm continuous 
speed! HIGHER ALTITUDES 
Whether your project concerns jet propelled aircraft, > 
rockets or guided missiles, consider STRATOPOWER 
Hydraulic Pumps as the heart of your Hydraulic system. HIGHER PRESSURES 
er; 4 > VAS A > 

ITERTOWN oivision 

THE NEW YORK AIR BRAKE COMPANY /¢ HIGHER TEMPERATURES 

(f) 
STARBUCK AVENUE . WATERTOWN © Nv. Y. a 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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shortest time 





between points...is by BELL helicopter 


WHEN Radio Materials Corporation of Chicago, manu- 
facturers of electronic components, added a new plant 135 
miles away in Attica, Ind., it solved an expansion problem 
but ran into a transportation problem. 


Executives shuttling between the two facilities were losing 
valuable working hours enroute. Road travel meant a three 
or four hour trip and even when using the company’s fixed 
wing airplane, the two hours by auto between plants and 
airports couldn't be overcome. 


yf: . 
ell 


y r ingu es invited 
Sales Manager, Dept. B-3 
TEXAS DIVISION ¢« P.O. BOX 482 
FT. WORTH, TEXAS 
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But Board Chairman Joseph F. Riley met the situation by add- 
ing to his traffic department one of Bell Aircraft’s new three- 
place executive helicopters — the Model 47H BELLAIRUS. 
Now Riley and his executives make the trip by helicopter 
from the roof or parking lot of one plant to the other— 
in 90 minutes or less. At a minimum, this will save an esti- 
mated 1000 expensive management hours a year. Equally 
important is that the helicopter service operates at the dic 
tates of business —not the weather. 


RMC’s RILEY SAYS “We are finding that just the possibility of 
a helicopter trip is creating an unexpected sales appeal to potential and 
existing customers. So you might say the Bell helicopter is a valuable addi- 
tion to our sales force in addition to serving as a vital administrative tool.” 


Radio Materials Corporation's experience with the time and money sav- 
ing features of Bell helicopters is typical. These helicopters provide safe: 
and quick transportation at low initial and maintenance cost. They are 
the most widely used helicopters in the world. 
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structions” and “logic” built into the 
machine are fixed. 

General purpose computers are 
built to manipulate a variety of informa- 
tion in a number of ways, since a large 
“repertory” of machine logic is available. 
Data-processing machines of general- 
purpose character have been described 
as “inherently lazy.” Everything is done 
in these machines in milli- or micro- 
second time. Since there might be many 
microseconds between operations for a 
given job, the philosophy has been to 
utilize, or time-share the machine’s time 
between jobs so that it does not rest. 
This is done by increasing the repertory 
of instructions together with adding 
peripheral equipment such as magnetic 
tapes, typewriters, etc. to store and 
deliver information. 

Modular, or interconnection pos- 
sibilities inherent in the Univac system 
enables it to offer prospects for a wide 
variety of applications to airlines busi- 
ness. The computer time can be shared 
between reservations and other business 
functions such as revenue accounting, 
payroll accounting, etc. If desired, the 
central computer it uses can be shared 
with another airline. These possibilities 
are expected to be particularly appealing 
to intermediate-size airlines that might 
not be able to support for reservations 
alone, a system costing approximately 
$400,000. 


Cost Gap Narrowing 

As expressed by Charles G. Abbott 
and Warner G. Cumber, of American 
Airlines, in a talk before the Reserva- 
tions Committee of the Air Traffic Con- 
ference this year, the cost gap between 
the special and smaller general pur- 
pose computers is narrowing. They re- 
ported: “The cost of storing each bit of 
intelligence is declining. Thus the low- 
order general purpose apparatus emerges 
as a competitor.” 

How far the present trend to the use 
of electronic seat-availability and inven- 
tory data-processing will extend is not 
known. A possibility that looms is the 
development of an inter-airline system 
that will do far more than is possible 
with today’s separate and relatively in- 
compatible systems. 





tapes, punched cards, voice, manuscript 
readers. 

® Large storage—variable in incre- 
ments of a million characters or more. 

® General purpose controls—a large 
array of logical orders available. 

®* Output equipment—tapes, cards, 
or printed copy. 

*Random access-mode of machine 
operation not requiring extensive sort- 
ing and batching of information. 

The results expected from such a 
system would be: 

® Automatic fare computation and 
filing. 

® Automatic preparation of mani- 
fest—passenger and load. 


* Automatic ticket preparation. 

* Automatic transmission of reser- 
vation status and fare to ticket offices. 

* Automatic action on _ expired 
ticketing time limits and notification. 

* As the first step toward the ulti- 
mate system, American Airlines will 
experiment with a data-processing ma- 
chine believed to be an International 
Business Machines type 650 electronic 
data-processing machine. 


Buffalo Experiment 
In a simulation project, work with 
the 650 machine will attempt to de 
termine if a machine can be program- 
med to construct logical messages and 





Faas TO PINPOINT NAVIGATION 
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Omni/ILS Plus ARC’s New Course Director 


This new and advanced navigation instrumentation system 
is a complete PACKAGE, consisting of single or dual 


DIRECTOR. 





omnirange equipment, teamed with the new ARC COURSE 


The COURSE DIRECTOR consists of a computer which 
gives precise steering data and a compass slaved gyro 
which provides stabilized, accurate, directional information. 

The system supplies the pilot with AUTOMATICALLY 
COMPUTED steering information on all ENROUTE 
OMNI TRACKS, HOLDING, INBOUND, OR OUT- 
BOUND ILS OPERATIONS, thus providing PRECISE 
APPROACHES. Complete automatic crosswind compen- 


sation is provided for ALL operations. 


The computer performs all your calculations and pre- 


sents correct steering data directly on the cross-pointer 
meter. The gyro needs no resetting at any time, since 
precession is completely compensated. You simply set in 
your selected course and steer to keep the needle centered. 
The system will then either intercept or precisely follow 


* Even now there are predictions 
from ATC Reservations Committee 
members that present equipment will be 
out-moded in five to eight years. They 





say solutions to a “common system” de- 
sign will eliminate the human equation 
in transmitting information and permit 
the airlines to meet the challenges of an 
expanding maarket, decreased flying 
times and narrowed profit margins. 


Results Expected 


Abbott and Cumber listed these 
basic ingredients of a future system: 
* Input equipment of many types— 
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Omni Receivers 
Transmitters - 


900-2100 Mc Signal Generators 
8-Watt Audio Amplifiers - 
and Loop Direction Finders - 


the desired track as required. 

So — fly with pinpoint precision — greater ease and in- 
creased safety. See your nearest ARC Dealer or write for 
detailed illustrated data. 


UHF and VHF Receivers ond 
10-Channel Isolation Amplifiers - LF Receivers 


CD-1 Course Directors 


Alircratt Radio Corporation soonron, new serser 
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Model 107A 
is a basic 
charger for . 


Wire-wound 
fixture for 
core type 
mechanisms 





RECOMMENDED BY 
LEADING INSTRUMENT MAKERS 


Charging current equivalents up to 
200,000 ampere-turns (sufficient to satu- 
rate 30 lbs. of Alnico V) are available in 
the Model 107A and new Model 942 con- 
denser discharge magnet chargers. Both 
units employ same versatile pulse trans- 
former and wire-wound fixture methods. 
Adapters for any shape or pole configura- 
tion can be supplied to charge all instru- 
ment or other permanent magnets made 
from any magnetic material. 

All units are easy and safe to operate 
and are designed for continuous produc- 
tion use over many years. 

The benefits of charging magnets in your 
own plant or laboratory are well worth 
investigating. 


WE CAN HELP YOU 
Our 12 years of magnet charging 
experience is yours for the asking 
— send a somple magnet or sketch 
for free charging analysis. 





Write for Technical and Application Data. 


Radio Frequency 
LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
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then “reason” their addresses. Buffalo, 
N. Y. was chosen as the site for the 
simulation tests. 

Objectives of the Buffalo experi- 
ment are: 

®Increased accuracy—records and 
transmitted data. 

®Mechanization of repetitive tasks 
in reservations offices. 

*Rapid reservations data—process- 
ing on an intra-and inter-office basis. 

*Reduction in volume of work in 
progress, called “the float.” 

A standard tabulating card was 
chosen as the source document. Marked 
by flight agents, these cards will be 
the “input” and will produce 5-channel 
punched teletype tape and typewritten 
copy as outputs, 

The tape will be automatically fed 
to the teletype system for transmission of 
messages and automatic direction of 
them to the appropriate airports and 
carriers. 

Out of the tabulating card experi- 
ment AA expects to learn a great deal 
about the implications for automaticity 
of future inter-airline procedures. Much 
will be learned about the “common 
language” requirements so that pro 
cedures are “logical” to both individuals 
and machines. 


‘Soul-Searching’ Decision 

It is ironic that in another area 
of airline business the tabulating card 
has been referred to as a “limiting” and 
“imprisoning” factor in handling fiscal 
data. John S. Woodbridge, comptroller 
for Pan American World Airways, be- 
fore a seminar of airline executives 
said, “The fiscal nature of international 
air transportation has become so fan 
tastically complex, and the documen- 
tation so volatile and negotiable, that 
ordinary methods of accounting and 
statistical control no longer suffice.” 

*According to Woodbridge, de- 
mands for speed, precision and fullness 
of information forced Pan American 
into advanced mechanization of ac- 
counting through large-scale electronic 
data-processing machines. 

Pan American will lease an IBM 
type 705 machine, one of the most 
powerful now available. Delivery to 
the airline’s new air-conditioned and 
humidity-controlled room, covering 
2,700 square feet of area, is expected 
this month. Pan American’s pioneering 
move was lauded before the House of 
Representatives last month for “keeping 
abreast of the electronics age.” 

What handling of the airline’s data, 
stored on magnetic tape, will mean to 
its office procedures was cited in terms 
of the 1.5 billion tabulating cards the 
company machined last year. “Machin- 
ing” a card is the work performed each 
time an operation is performed on it. 


Pan American reached the saturation 
point in handling its records and con- 
trols, and so demoted the cards to sec- 
ond place. 

Information formerly processed at 
a rate of 15,000 cards per hour will 
be processed at the equivalent rate of 
500,000 cards per hour. A 2,500-foot- 
long magnetic tape weighing 2Y, 
pounds contains data equivalent to 60,- 
000 cards completly filled in. 


Citing Pan American statistics, a 
complicated ticket is sold every five 
seconds of every working day, hundreds 
of interline waybills are issued every 
hour, inventories are in “astronomical 
figures,” and the prospects of these 
figures are magnified with the approach- 
ing jet age. Woodbridge said the air- 
line arrived at its decision during 
months of “soul searching research.” 


Three Objectives Set 


* The airline set three objectives 
for their study of the 705 application: 

*Removal of limitation of informa- 
tion in an 80-<column card and substitu- 
tion of limitless capacity per unit of 
information. 

*Elimination of the interruption in 
data-processing due to use of a variety 
of machines. 

*Improvement in quality of man- 
agement information. 

Seven thousand times per day Pan 
American sells a ticket somewhere in 
the world. In some cases the tickets 
have as many as 50 flight coupons 
covering flights on other carriers lines 
and over multiple flight legs. 

This immense volume of sales is 
passed to an account called “unearned 
transportation revenue.” Details are 
maintained on tabulating cards with one 
card for each flight coupon of each 
ticket. Each two tickets have been 
averaging five tabulating cards. Use of 
the flight coupons is reported to the 
airline through lifted coupons and bill- 
ings from other airlines, and the in- 
ventory of unearned transportation 
revenue is relieved by using the tabulat 
ing cards to attrition the inventory. 

At present the inventory is main- 
tained in a given month on about 400 
tightly packed trays of tabulating cards. 
The equivalent data will be contained 
on 10 reels of magnetic tape. Cards will 
still be used to prepare the tape, al- 
though now data from a number of 
tickets can be punched on one card. 

® The passenger revenue operation 
will require about 40 programs on the 
705 machine. For this and other uses 
90,000 programs are contemplated. The 
machine will also process data for cargo 
revenue, statistics, payroll, materials 
inventory and general business books. 

The total passenger revenue job 
that took 4,000 hours of machine time 
each month will now be done in 15 
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The portraits of tomorrow’s propulsion systems are 
rapidly becoming realities at Aerojet-General. America’s 
foremost manufacturer of rocket powerplants, Aerojet 
is a major contributor to this nation’s most critical rocket 
and missile programs. 

But creation takes talent. 

Operations at Aerojet’s California plants, near Los 
Angeles and Sacramento, are expanding rapidly. Un- 
paralleled career opportunities exist for scientific and 
engineering personnel at all levels of experience. 

Please write the Director of Personnel, Aerojet- 
General Corp., Box 296, Azusa, Calif. or Box 1947, 


Sacramento, Calif. 
Your resume will receive immediate, confidential 


attention. 


mma Gl HH (gentrt CORPORATION 


THE 
A Subsidiary of GENERAL 
The General Tire & Rubber Company 





AZUSA,CALIFORNIA 


SACRAMENTO, CALIFORNIA 


MORE POWER FOR ALR POWER 
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ENGINEERS 


ALL FIELDS 


PHYSICISTS 
MATHEMATICIANS 
METALLURGISTS 

DRAFTSMEN 
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DRAWING CHECKERS 
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PAC... the only “factory 


approved” engine overhaul 
shop in the 1] western states 


For fast, efficient ser 
Pratt & Whitney Aijircr 
the crop duster’s favorit 
the *‘4360°'—to PAC, the 
Pttmelale Mellel. iM -lalelisl-meha taal 
Facilities to handle the 


verwhelming choice of the 


port field, will soon be 


We Proudly Display 


the Pratt & Whitney 
Aircraft Emblem 


Call on PAC for Pratt & Whitney 
Aircraft approved parts 


Lockheed Air Terminal, Burbank, Calif 
Oakland Municipal Airport, Oakland, Calif 
Boeing Field, Seattle, Washington 
Stapleton Field, Denver, Colorado 


Paciric 


Airmotive 


FACTORY 
APPROVED 
SERVICE 


Corporation 


2940 North 
Hollywood Way 


Burbank, California 
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JUKE-BOX-TYPE SYSTEMS for recorded an- 
nouncements in airline terminals have been 
installed by United Air Lines, Inc. Use of 
such devices is expanding and permits uni- 
form, clear and pleasing announcements to 
be made. Console of the J. P. Seeburg Cor- 
poration's Select-O-Matic system handles 200 
announcements. remembers—juke-box fashion 
—selections so airlines are served in turn. 


hours on the electronic data-processor. 
Woodbridge says his department will 
now be considered more of an “indis- 
pensable arm of the sales department” 
than formerly. 

Some new types of sales ammuni- 
tion being developed to produce the 
most revenue include: 

*Report of business derived from 
individual shippers in the U.S., includ- 
ing sales area, destination, weight, 
number of shipments, revenue and type 
of commodity. 

*Cargo commodities, by carrying 
divisions of the company, including 
classifications, weight, number of ship- 
ments and total revenue. 

*Weight brackets, by carrying di- 
visions. This would be used to deter- 
mine the type of ship that produces 
the most revenue, the type needed to 
produce more revenue and the type 
readily carried by flight equipment 
used in peak aad low seasons. 

* Prospects exist for the use of 
transceivers that permit duplication of 
tabulating cards at great distances from 
the originating location. Using one tele- 
phone circuit and four transceivers, 
35,000 cards could be automatically re- 
produced in 14 hours. 

When the 705 is operating in Pan 
American’s New York office, the air- 
line will be well prepared to meet future 
increased volume of business with room 
to spare for new machine applications. 
The machine will cost $360,000 to rent 
each year. Increased efficiency and its 
supporting role in the management of 
a big business will undoubtedly speedily 
pay for the rental. 

It has been said of big business 
that “the time between occurrence of 
events and the moment that corrective 
action must be taken is narrowing re- 
lentlessly.” Data-processing by electronic 
means has been and continues to be 
developed to make up time needed in 
this dynamic era of business manage- 
ment. oor 





FACTORY 
AUTHORIZED 
DISTRIBUTORS 


For Pratt & Whitney Aircraft 
Engine Parts 


Wherever you fly in the United 
States— North or South, East 
or West—you are within easy 
reach of a factory-authorized 
distributor of Pratt & Whitney 
Aircraft engine parts. 

These approved distributors 
keep adequate stocks of up-to- 
date P&WA factory parts. 
They have facilities, highly 
skilled personnel, and all cur- 
rent P&WA instructions to 
meet your maintenance and 
overhaul needs. 

For factory-fresh parts and 
skilled service to insure the best 
performance from your Pratt 
& Whitney engine, see these 
P&WA distributors: 


PACIFIC AIRMOTIVE CORPORATION 
* Burbank, Calif. 
Branches at: 
% Boeing Field, Seattle, Wash. 
& Municipal Airport, Oakland, Calif. 
® Stapleton Airport, Denver, Colo. 


SOUTHWEST AIRMOTIVE COMPANY 
* Love Field, Dallas, Texas 


NORTHWESTERN AERONAUTICAL 
COMPANY 
‘ Helmen Field, St. Paul, Minn. 


AIRWORK CORPORATION 
Municipal Airport, Millville, N. J. 
Branches at: 
® Airport, Newark, N. J. 
& 2705 So. Oakland St., Arlington, Va. 
& 814 N. Main St., College Park, Ga. 
& 5245 Northwest 36th St., Miami, Fla. 








Pratt & Whitney 
Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticut 
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LOCKHEED YC-130—MATS' budget provides funds for the Lockheed Hercules, now in production at Marietta, Ga. 
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The 108,000-pound 


aircraft is powered by Allison T56 turboprop engines of 3,750 eshp. 


MATS to Become Bigger, More Business-Like 


Military flying service to absorb Navy’s FLOGWINGS and will adopt 
industrial fund basis for better cost control 


By HENRY T. SIMMONS 


A bigger and more business-like 
Military Air Transport Service is in the 
offing, despite strong recommendations 
from the Hoover Commission last year 
to curtail the scope of the carrier’s oper- 
ations. 

The Pentagon in December de- 
cisively rejected the Hoover Commission 
proposal to restrict MATS’ activities, 
but it did adopt the Commission’s ideas 
for a comprehensive reorganization of 
the Air Force-operated carrier, which 
hauls passengers, patients and cargo for 
all three military services. The major 
features of the reorganization: 

* Absorption by MATS of all regu- 
lar-route military air transport opera- 
tions, including the Navy’s Fleet Logis- 
tic Air Wings (FLOGWINGS). 

* Conversion of MATS to an in- 
dustrial fund basis for better cost con- 
trol of its far-ranging activities over 
115,000 miles of global routes. 


What Merger Will Do 


* The merger of FLOGWINGS 
into MATS will create a single, unified 
fleet of about 680 government-owned 
transport aircraft, including about 550 
four-engine planes. It will strengthen 
MATS’ position as the largest U.S. air 
cargo carrier in terms of ton-miles, and 
move it closer to the Big Five U.S. 
airlines in terms of passenger-miles. (See 
chart.) 

In addition to FLOGWINGS, 
MATS probably also will assume re- 
sponsibility for managing the Air Force 


Air Materiel Command’s LOGAIR and 
the Navy’s QUICKTRANS. LOGAIR, 
operated by civilian carriers using leased 
government aircraft, hauls high value 
supply items to AMC’s 15 air materiel 
areas within the U.S. QUICKTRANS, 
conducted by private operators using 
both government and privately-chartered 
aircraft, performs a similar service for 
the fleet. 

Details of the merger have not yet 
been worked out, so it’s impossible to 
say when it will be put into effect. As 
a first step, the Air Force has prepared 
a broad policy statement concerning the 
consolidated air carrier. When this is 
approved by Defense Secretary Charles 
Wilson, work on the details may go 
forward more swiftly. 

The second feature of the MATS 
reorganization, industrial funding, is by 
no means a new idea. Almost three years 
ago, the House Appropriations Commit- 
tee emphatically urged industrial fund- 
ing for MATS. The scheme received 
much consideration in the Pentagon, 
but it finally bogged down because of 
Air Force opposition. 

*® Now, however, the prospects for 
a MATS industrial fund are brighter 
than they have been for a long time. 
In its comment on the Hoover recom- 
mendations, the Defense Department 
breathed new life into the idea with the 
statement: 

“Provision of airlift to the using 
military agencies on a reimbursable basis 
will . . . result in improved logistic 
planning insofar as the use of air trans- 


port is concerned, provide a better gauge 
of the efficiency and effectiveness of air 
transport operations than is now avail- 
able, and provide an effective means of 
controlling the use of air transport 
service.” 


How It Will Work 


Under the industrial funding con- 
cept, MATS will be set up as a kind of 
independent corporate entity within the 
Defense establishment. Instead of seek- 
ing Congressional appropriations each 
year to finance its operations, it will 
“bill” its customers as airlift is sup- 
plied. Its rates will reflect such direct 
costs as fuel, oil and maintenance, al- 
though indirect costs and depreciation 
will not be included. 

The effect of this type of organiza- 
tion, according to one Pentagon enthu- 
siast, “is nothing short of revolutionary.” 
Its big impact is the fact that it encour- 
ages both managers and customers to 
keep an eye on costs, he explains. “For 
the customer, it raises the question, ‘Is 
this the best way for me to use my 
money?’ For the manager, ‘Am I run- 
ning this outfit as efficiently as pos- 
sible?’” 

*In the Defense Department 
budget presentation for Fiscal 1957, it 
was stated that MATS would go on an 
industrial fund basis “beginning in (Fis- 
cal) 1957.” Authorization to transfer 
$50 million from the Army and Navy 
industrial funds was requested. The 
money will be used by MATS as “capi- 
tal” to finance its operations until reim- 
bursements from its military users be- 
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Aeroquip Hose and Reusable Fittings 
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PAA designed and built this dock to provide quick access to 
all parts of the giant Clipper. 


Pan American's Overhaul Base in Miami, the largest commercial 
aviation maintenance base in the world, keeps a fleet of 100 Clippers 
in top flying condition. 

Maintenance procedure calls for regular inspection and testing of 
all hose lines. When damage is found on any Aeroquip line, fittings 
are removed for future use and the line is replaced with a new 
assembly made from Pan American's supply of Aeroquip Bulk Hose 
and Fittings. Important savings are realized because Aeroquip 
Fittings can be used again and again. 

Complete information is available on a full range of Aeroquip Hose 
and Fitting types for all aircraft. Why not write? 


The hose assembly department salvages Aeroquip Fittings 
and makes hose lines for power plant, hydraulic, and other wi 6 








installations. 








PAA Master Mechanic John Jones installs an Aeroquip Hose PAA Master Mechanic Myron Rightmyer, of the hydraulic 
Assembly on a DC-7 fuel system. shop, checks inside of hose lines with a glass. 
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AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 
(A Subsidiary of Aeroquip Corporation) 


IN CANADA AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD—AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Announcing—The Fairchild F-27 Sriendbhip 


America’s finest propjet transport 
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ROLLS-ROYCE DART PROPJET ENGINES * 280 MPH CRUISING © 2250 MILE RANGE © 40 PASSENGERS 
LOWEST OPERATING COSTS © SMALL FIELD PERFORMANCE ¢ PRESSURIZED 


The fastest short-to-medium haul airliner flying passenger stairway and carry on luggage racks 

today, the new F-27 owes its performance, oper- are provided. Low fuselage cuts passenger and 

ating economy, and freedom from vibration to cargo-handling time. 

the hushed power of its airline-proven Rolls- Tailored to the needs of the airline operator... 

Royce propjet engines. conceived for the comfort of the air traveler... 
Its high-wing configuration provides pan- the new F-27 Friendship is the most advanced 

oramic visibility for each passenger. Built in air transport in its class. Priced at $540,000.* 


*PLUG-IN RADIO UNITS EXTRA 


FAIRCHILD 


oO . ° 
THE FINEST AIRCRAFT 
FOR AfMRLINES AND CORPORATIONS 


Address inquiries to: R. James Pfeiffer, Executive Director of Customer Relations, Fairchild Engine and Airplane Corporation, Hagerstown, Md. 
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| DOUGLAS C-133A—MATS expects to have one dozen of these giant, 255,000-pound turbo- 
prop transports in service by the end of 1957. Basically a freighter, the C-133A is designed 
to haul 25 tons of cargo non-stop 4,000 miles, or 50 tons over distances up to 1,000 miles. 
First flight is scheduled for this month. 


gin to flow back into its accounts under 
the new system. 
“Plans for the MATS industrial 
fund are definitely rolling along now,” 
| the Pentagon official declared. “I don’t 
| see why the funding shouldn’t be com- 
| pleted by July 1, 1957.” 

| Only the air transportation phases 
of MATS will be covered by the fund. 
| The organization’s five special services 
—Air Weather, Air Rescue, Airways 
|} and Air Communications and Flight— 
| will probably remain attached to MATS, 
| but they will not be funded because they 
| are not susceptible to that type of finan- 
cial control. 

The forthcoming reorganization of 

MATS is a far cry from the arrange- 
| ments pushed by the Hoover Commis- 


sion. While the Commission was inter- 
ested in seeing an end to duplication 
and waste on the part of the govern- 
ment’s various air transport activities, 
it was still more anxious to divert a 
substantial portion of MATS’ business 
to private carriers. Therefore its most 
significant recommendation urged that 
military airlift be used “only after com- 
mercial carriers have been utilized to 
the maximum practicable extent.” 


Reasons for Rejection 
The Defense Department made two 
points in rejecting the proposal: 
® The primary purpose of MATS 
is to serve as a “hard core” for expansion 
of military airlift in event of war. To 
do this, it must be maintained at a 





LOCKHEED YC-I2IF (top) and BOEING YC-97J—These are serving as flying testbeds for 
Pratt & Whitney 134 turboprop engines of 5,700 eshp, scheduled to power the C-133A. MATS 
is testing the aircraft at Kelly AFB, Tex., in preparation for delivery of the C-133A. 























high level of effectiveness in peacetime. 

* Since high readiness is crucial, it 
would be economically unsound to turn 
to commercial carriers when adequate 
military airlift is available for the job. 

These principles were amplified in 
considerable detail by Defense Secretary 
Wilson in testimony before the House 
Defense Appropriations Subcommittee. 
In response to extended questioning by 
Rep. Daniel Flood (D-Pa.), Wilson de- 
clared: 

“Any increase in the civil airlift 
capacity to the national defense benefit 
must be achieved on a balanced and 
sound economic basis. It cannot be nur- 
tured solely by Government traffic to 


the detriment of military airlift force, 
and it must recognize that as civil air- 
lift use increases in time of peace, de- 
mands are created which must be met 
in time of war if the war-supporting 
economy is to carry out its role suc- 
cessfully.” 

* Thus the status of MATS and 
the scope of its activities would appear 
secure, at least as far as the Defense 
Department is concerned. Criticism con- 
tinues, however, from such influential 
groups as the U.S. Chamber of Com- 
merce. It is not out of the question for 
a movement to develop in Congress to 
clip the carrier’s growing wings. But 
this appears remote at the moment, and 
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MATS and the Big Five 
in 1955 
(Domestic and International) 
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MATS .. 741,062 1,586 733,400 
American 98,074 4,324 7,321,000 
United .. 980,034 3,954 5,540,000 
TWA ... 64,941 3,443 4,002,000 
Pan. Am. 105,701 2,638 2,110,000 
Eastern 31,258 3,534 6,662,000 











will probably remain so as long as U.S. 
commercial carriers continue to enjoy 
booming business. 

For the future, MATS is looking 
forward to a substantial boost in its 
capacity through the introduction of 
new equipment. It expects to have 12 
Douglas C-133 cargo transports by the 
end of 1957, with the first to be deliv- 
ered late this year. Its budget also pro- 
vides funds for the Lockheed C-130 
and the giant Douglas C-132, still in 
the engineering stage. All three are tur- 
boprop aircraft. 

No funds are provided for purchase 
of DC-6s or Lockheed Super Constella- 
tions, nor does MATS have any funds 
for jet transports. 

® MATS’ present fleet of four- 
engine transports numbers almost 450. 
In addition, the service operates about 
100 twin-engine aircraft. Security con- 
siderations prevent an exact breakdown, 
but the composition of the fleet may be 
roughly put at: more than 100 C-118 
and R6D aircraft (DC-46 type), more 
than 100 C-54s (DC type), more than 
100 C-124 Globemasters, more than 50 
C-121C and R7V aircraft (Super Con- 
stellations) and almost 40 Boeing C-97s. 
The twin-engine aircraft, mostly Con- 
vair C-13ls, are used for air evacuation 
and “VIP” transportation. 

According to Lt. Gen. Joseph Smith, 
MATS commander, the carrier last year 
“flew farther and carried more high pri- 
ority passengers, patients and cargo for 
the Armed Services than at any other 
time in its 74-year history.” As a whole, 
including its special services, MATS 
logged 1,180,000 flying hours, with 
transport activities accounting for 568,- 
000 hours compared with 483,362 hours 
in 1954. 

On a global basis, MATS carried an 
estimated 783,400 passengers and pa- 
tients last year, some 200,000 more than 
in 1954. It airlifted 139,263 tons of cargo 
and mail, compared with 91,012 tons a 
year ago. It chalked up 9,260 Atlantic 
crossings and 7,500 Pacific crossings dur- 
ing the year. Safety-wise, MATS last 
year achieved its lowest accident rate 
per 100,000 hours since it was created 
June 1, 1948. o0® 
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This is John V. Sigford, manager of our 
Los Angeles missile control activities. His 
profession is engineering. His company is 
Honeywell—has been for 19 of his 20 
professional years. For the past10 years his 
specialty has been flight control of aircraft 
and missiles. John and hundreds of 
Honeywell engineers like him have made 
Honeywell Aero a leader in missile 


guidance and control. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 
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it Will Take Plenty of $$ to Run Jet Overhaul Bases 


®Specialized machines, tooling required to handle larger engines. 
® Training technicians, building facilities may take two years. 





Conveyor system to handle heavy jet engines from teardown to final assembly was needed 
at Southwest Airmotive. 





SAC acquired a large external grinder, not needed for pistons. 


Compressor rework requires Dynetric balancing machines (center, left background). 





DALLAS—With the operation oi 
jet transports by the airlines, comes the 
vital need to provide for overhauling 
and maintaining gas turbine engines. 
The large trunk carriers, such as Amer 
ican and TWA, most likely will under 
take the task at their own overhaul 
bases. Presumably, the carriers that will 
at first operate just a few transports 
will either contract with overhaul bases 
or make arrangements with the engin 
manufacturer. 

Whatever the method used, large 
capital investments are imminent. What 
the overhaul agencies can expect may 
be seen in the experience of Southwest 
Airmotive Co., the first and only com 
mercial facility currently maintaining 
Air Force J33 engines. 

*® While the jet is simpler to over- 
haul because of fewer moving parts, 
Winston Castleberry, SAC executive 
vice president, told AmMerican AVIATION, 
its increased size and power presents 
new complexities. 

Overhaul particularly of accessories 
has been found to be more complicated. 

Piston and gas turbine overhaul 
tooling are for the most part “no kin 
to each other,” Castleberry said. He 
estimated that $100,000 in special hand 
tooling alone is needed for the jets. 

Castleberry also estimated _ that 
about $114 million must be invested 
in equipment alone, not counting new 
brick and mortar for work area and 
test cells. Examples of needed instal 
lations by SAC before beginning its 
jet program included: 80-tons of air 
conditioning to cool the water used in 
the test benches which must be kept 
below 75°; nearly double the electric 


Precision engine lathe for larger parts was 
installed, believed to be the largest of its 
kind in industrial Dallas. 

















power needed for pistons, particularly 
for the accessory shops; pressurized 
room for accessory overhaul to keep 
dust and dirt out; and, because of the 
large size of jet engines, a conveyor 
system which travels from teardown to 
final assembly was mandatory. 


® Special machine tools which SAC 
had to acquire for its turbine contract 
included: dynetric balancing machines 
to assure perfect balancing of the tur 
bine blades, which cost about $35,000 
per machine; Reflectoscope to show up 
any defects in the metal parts; a pre 
cision engine lathe reported to be the 
largest of its kind in industrial Dallas; 
1 Landis grinder for work on engine 
shafts; and a spin pit to test the turbine 
shaft, which runs above the specification 
of the engine. The latter is required by 
the Air Force, but, according to Castle 
berry, may not prove necessary for com 
mercial engines. 

SAC has found that the “age of 
automation” affects the maintenance of 
jets more than pistons. Castleberry said 
the job could have been done without 
many of the installations, such as the 
conveyor system, but it would have 
taken double the present manhours. 
However, he added, it has been found 
that much of the essential equipment 
acquired purely for jets can be applied 
to modernizing the overhaul of piston 
engines, as well. 

Also, SAC found that it needed 
an arc-welding shop that had never been 
needed previously. While the cold sec 
tion of the cleanup department is com 
patible for both engine types, a separate 
“hot” area had to be installed specifically 
for the jets. 

® Training of technicians is another 
consideration. In order to get technical 
personnel up to production efficiency, 
12 to 18 months of on-the-job training 
is specified. The time element applies 
to transitioning mechanics from pistons 
to jets or for “green” apprentices. 

Specialized training is particularly 
required on jet fuel control accessories, 
which are equivalent, but not compar 
ible, to piston carburetors. These in 
de starting controls, fuel pumps, 
nozzles and emergency controls. 


ci 


Test cells promise to be a delicate 
problem. SAC has its two test cells 
which have a 300-engine per month ca 
pacity—near Amon Carter Field. The 
facilities have been built to J57 capacity, 
mut it is predicted that the units, to ac- 
commodate J75s, could cost up to $2 

illion, depending on location. 

® As a result of a recent lawsuit, 
SAC learned that concrete walls of one 
to two-feet thickness are not enough to 
ippease residents in proximity to the 
cells. Thirty-one residents, seeking dam 
iges, settled out-of-court when SAC 
promised to install noise suppression 


APRIL 23, 1956 























3 
as 
ie 









Need for increased floor space is seen in the final assembly department. 





































































Control stations such as this are required in the test cell. 


equipment which must bring the noise 
level down to a maximum of 108 
decibels within a 50-foot radius of the 
cells. The equipment, known as Dura 
Stack, will be installed by July 1 at 
an additional cost of about $60,000. 

While it is felt that full production 
will foreshorten present deliveries on 
overhaul equipment, it has been found 
that at present 12 to 15 months is being 
quoted by manufacturers. 

Actually, the private engine over 
haul bases such as SAC, Airwork, 
Dallas Airmotive, Pacific Airmotive and 
others will find more business awaiting 
them when the jet transports go into 
service. 

Because of the huge brick and 
mortar and financial investment needed 








for jets, a trend is anticipated in which 
airlines will contract their reciprocating 
engine work in order to make room for 


»>®< 


J33, ready for test run, is housed in steel- 
reinforced concrete cell, ranging in thickness 


doing their own jet overhaul. from one to two feet. 
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Purchasing Now Major Operation for Airlines 


Premium on efficiency grows as volume rises; survey shows more than 
$300 million was spent in '55 for gas, oil, parts, hardware, etc. 


U.S. airline purchasing, until recent 
years relegated to more or less of a 
subdued “clerical” role, has finally come 
into its own as a vital activity in air- 
line operations today. 

Newer, more expensive transports, 
accompanied by the big dollar inven- 
tories they demand to insure uninter- 
rupted operations and maintenance, 
have placed a new premium on buying 
efficiency. And results being realized 
are gaining for purchasing and supply 
specialists a mew stature in airline 
managements. 

*Last year alone, in addition to the 
hundreds of millions committed for 
new transports, scheduled U.S. carriers 
expended over $200 million for gas and 
oil to keep current fleets operating. 

According to an Air Transport 
Association survey, conducted in co- 
operation with American AVIATION, 
airlines spent better than $100 million 
more on such items as aircraft and 
engine parts, electronics equipment, 
hardware, rubber products, paints and 
chemicals. 

*Seven major trunk carriers, repre- 
senting slightly more than 75°% of all 
domestic and international flying for 
the year, reported this combined break- 
down of spending: 


Airframe Parts/ 
Accessories $17,656,000 
Engine Parts/Accessories 42,146,000 


Aircraft Hardware .... 2,668,000 
Prop Parts/Accessories 1,948,000 
Instruments & Parts 1,362,000 
Electronics 3,033,000 
Radio 1,422,000 
Tires/Rubber Products 1,258,000 
Ground/Shop Equipment 3,554,000 
Raw Materials 3,956,000 
Paints & Chemicals 3,325,000 
Office Equipment/Supplies 3,857,000 


For these same items, four local 
service airlines, including large and 
small operators, showed these expenses: 

Airframe Parts/Accessories $339,300 


Engine Parts/Accessories 200,000 
Aircraft Hardware 122,000 
Prop Parts/Accessories 38,200 
Instruments & Parts 36,800 
Electronics 128,500 
Radio 298,000 
Tires/Rubber Products 85,000 
Ground/Shop Equipment 139,000 
Raw Materials 56,000 
Paints & Chemicals 82,000 
Office Equipment/Supplies 157,000 


*In addition to steering these ex- 
penditures into areas of greatest need 
for their particular operation, airline 
purchasing agents annually handle the 
task of disposing of aircraft surplus 
materials. One current estimate places 
total dollar value of this surplus at 
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. . 
How Carriers Bought Key Items in 1955 

Total procurement of key accessories and materials by seven major trunk 
airlines and six local service carriers, given in the following tables, shows 
interesting pattern of results. Quantities and costs vary widely from airline 
to airline because of different products and volumes purchased. (Figures 
for Canada are for two airlines only.) 

MAJOR TRUNKS 
Average 
Item No. Procured Cost Unit Cost 
Spark Plugs 655,000 $1,082,800 $1.65 
Tires (new) 4,798 624,992 $130.00 
Tires (retread) 17,743 596,400 $23.60 
Cleaning Compounds 598,010 gals. 1,018,010 $1.70 
Electron Tubes 143,007 396,388 $2.77 
Electrical Wiring 3,258,050 ft. 80,019 $.024/ft. 
LOCAL SERVICE 
Spark Plugs 7,450 $12,217 $1.65 
Tires (new) 465 53,844 $115.00 
Tires (retread) 781 ’ 35,521 $45.60 
Cleaning Compounds* 20,537 gals. 30,355 $1.47 
Electron Tubes** 10,971 26,067 $2.40 
Electrical Wiring 142,720 ft. 7,193 $.05/ft. 
* Four carriers only. ** Three carriers only. 
IN CANADA 

Spark Plugs 51,938 $126,421 $2.42 
Tires (new) 516 64,924 $126.00 
Tires (retread) 1,056 55,898 $53.00 
Cleaning Compounds 231,232 gals. 132,954 $.57 
Electron Tubes 16,509 46,359 $2.80 
Electrical Wiring 529,700 ft. 23,469 $.04/ft. 











about $50 million. A large carrier 
figures its surplus value at $1.5 million. 

Carrier inventories at last count 
were worth nearly $112 million. Of this, 
$109.5 million is represented by 
domestic trunks and almost $2.5 million 
by feeders. 

To handle the purchasing assign- 
ment, major carriers employ anywhere 
from 40 to 75 buyers—local service lines 
average about three. All but a few air- 
lines handle upwards of 90% of all 
procurement from a central purchasing 
office. 

One good index of the extent to 
which “outside” spending is controlled 
is the limit placed on local procurement. 
Major airlines set limits as high as 
$100 a purchase, others have a _pur- 
chasing manual to outline a sliding- 
scale allowance depending on the type 
of procurement involved. 

But for most airlines these limits 
remain tight. They extend from as low 
as $10 up to $50 in most cases, in 
effect shifting the bulk of buying to 
centralized locations. 

*One factor tending to change this 


situation as carrier buying programs 
gain efficiency is the cost of processing 
the paperwork on a single item from 
time of buying to settling the account. 
Big airlines place this cost at anywhere 
from $10 to $20, which adds up to a 
sizeable purchasing overhead consider- 
ing that the “Big Four” airlines alone 
average about 44,000 purchase orders or 
supplements annually. 

As to overall trends in inventory 
levels, the results of more modern 
methods of control are beginning to 
show. During 1955, when virtually 
every airline in the U.S. was adding 
new equipment to its fleet, seven out of 
17 carriers reported downward trends 
in inventory. 

Airlines have their own ideas on 
how to control inventory. Western con- 
centrates its efforts on controlling about 
15% of the high dollar items. It finds 
these account for 60 to 70% of all 
inventory. 

At Braniff, purchasing officials put 
more stock in strict adherence to “new 
formula” buying practices which allow 
for large quantity purchase of high- 
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Now... Scheduled All-Cargo Flights to Europe! 


SUPER-SPEED SERVICE BY THE LEADER IN AIRFREIGHT 


. . . Giant freight planes especially built by Lockheed for 
Seaboard’s fleet of Airtraders. Carry up to 18 tons on a single flight. Your FreiGHT Comes First... No 
hold-ups, no bump-offs! Seaboard flights are ALL CARGO. Your freight can’t be outranked by 
passengers or other priorities. FASTEST FREIGHT TO EUROPE . . . Seaboard flies the newest, fastest freight 
planes in the air. Loads and clears your cargo with speedy precision. MOST EXPERIENCED FREIGHT AIRLINE 
... Seaboard & Western has completed more than 7,500 crossings over the world’s oceans. 


For further information call your freight forwarder or 


INCORPORATED 
80 Broad Street, New York 4, N.Y. ° WHitehall 3-1500 


Brussels + Diisseldorf « Frankfurt/Main + Gander « Geneva » Hamburg « Luxembourg 
Milan + Munich + Nuremberg + Paris + Shannon « Stuttgart + Zurich 
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MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND. 
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ll-dollar items. This saves 


turnover, Sima 


“a , , , , 
ume and handling by = clmunating 


repetitive small orders and long-range 
scheduling with no appreciable increase 
n inventory levels. 

One of the much-discussed airline 


rchasing policies is to buy th 





, , 
listributors insteac or making 


chase om manutacturers 
Of the airlines surveyed, only one 
reported 1 policy against dealing 
through such organizations. But vir 
lly all riers are strong in their 
attitude igainst so-called distributors 
who are simply “order takers” operat- 
ing tor nmission only and making 
o effort to stock inventory. 
*The ATA survey produced some 
significant trends in airline buying of 
specific aircrait accessories ind materi 


(See box, page 96). 


For example, last year seven major 


~ 


lines bought close to 700,000 
aircraft spark plugs while four local 
lines procured 7,450, yet the average 


price paid yy the two was the same— 


Big rriers, operating large fleets 
: : 
of four engine transports purchased 


close to 5,000 new aircraft tires at an 
average cost of $130. At the same time 
they used more than 17,700 retreads 
almost a four-to-one ratio over n 
purchases, and paid an average $33.60 
per retread. 

*Volume buying of more expensive 
tires brought unit costs for trunks al 
most down to the level of that paid by 
feeder lines for less expensive DC-3 
tires. Six local carriers bought only 465 
new tires and 781 retreads (less than a 


2-to-1 ratio) and paid an average $115 


for new tires. Retread costs, although 
for smaller tires, were $45.60 on the 
average, $12 higher than the trunks, 


This pattern varies for such items 


: “ll 
as electronic tubes and electrical wiring. 


Trunk airlines average $2.77 per tube 


to 150,000. Locals, using 


less complex equipment and much lower 


, : 
buying close 


, , ; on : 
volumes, paid only 5/c less on the aver 
age for tubes. 


In electrical wiring procurement 


rh wes tr >] } roht ve th . 
ne seven trunks bought over three 


million feet and paid less than 21/« per 


foot. Locals bought only 142,000 


t 
t 


] ] L] 9 f } 5 
ind f uid daouble per oot, or about Oc. 


NAL Signs Fuel Contract 


National Airlines signed contracts 
for delivery of 170 million gallons of 
aviation gasoline during the next three 
to five years. Shell Oil Co. will furnish 
80 million gallons over five years at 19 
refueling points. Cities Service Corp. 
will deliver 50 million gallons at Miami 
International Airport, 40 million at New 
York International, and 500,000, at West 


Palm Beach in next three years. 
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new PANELOC 


ROTARY LATCH ADVANTAGES LISTED 


wv BEL o4ooreh 


| CORPORATION 


The next 135 words of this 
advertisement taken from 
Bell Engineers’ letters 
S. W. Esmond, Product Engineer : 
e Electronic equipment shown was designed to use 
the paneLoc Rotary Latch at a great saving in space 
and weight, so vital to the aircraft engineer. 
e Rotary Latch assembles to door or panel itself — 
no stud-to-receptacle line-up problem. 





@ Tests show no sheet separation—fastener locks 
with the effect of a nut and bolt assembly. 


e Vibration tests also had no effect on the Rotary 
Latch. 














F. P. Bassett, Project Engineer : 

e Rotary Latch selected for use on cowl access doors 
on Bell's latest vertical-rising (VTOL) aircraft. 

@ The new pANELoc Rotary Latch is excellent for 
hinged doors and applications where maximum access 
and opening are important design considerations. 














e Its simplicity, vibration resistance, ease of instal- 
lation and cost are other factors that resulted in 
Bell’s adoption of this new fastener. 

e Now in use on fixed-wing aircraft, helicopters, 
missiles, electronic components. 














Write for catalog 
and price list for your file 


A PRODUCT OF SCOVI LL 


Scovill Manufacturing Company, Aircraft Fastener Div. 
44 Mill Street, Waterbury 20, Connecticut 


Circle No. 48 on Reader Service Card. 








Airlines Report Salaries 
Of Top Executives 


The following carrriers have filed 
with CAB Schedule E reports listing 
the 1955 salaries and other compensa- 
tion of officers and directors: 


Allegheny Airlines, Inc.—Leslie oO. 
Barnes, pres. and dir., $22,499.92 salary (up 
$5,833.20), mo bonus and indirect com- 
pensation; Everett K. Arnold, v.p. & secy., 
$10,799.84 salary (up $799.85), no bonus & 
indir.; David L. Miller, v.p.-traffic & sales 
dir., $10,799.84 (up $799.84), no bonus & 
indir.; Walter J. Short, v.p. & treas., $11,- 
666.56. salary (up $1666.56) , no bonus & 
indir.; Jean C. Langsdale, asst. secy. (re- 
signed), $2,622.14 salary (down $977.86), no 
bonus & indir. 

Persons other than directors, officers, 
and employes paid more than $10,000 for 
personal services were Hale Stimson, Rus- 
Fell & Nickerson, legal, $28,000. 

Byers Airways, Inc. —Robert D. Byers, 
pres., $14,400 salary, $100 bonus & indir.; 
Gladys T. Byers, v.p., $2,300 salary, $100 
os.000 & indir.; Frank Jones, asst. secy., 

600 salary (up eee). $100 bonus & indir.; 
Siiidrea Bettisworth, secy.-treas., $6,575 
salary (down $950), $100 bonus & indir. 

Colonial Airlines, Inc.—Branch T. Dykes, 
pres. & dir., $29,600 salary (up $667), 
$4,884* bonus & indir.; Thomas J. Dun- 
nion, v.p., $18,200 salary (up $667), $2,161° 
bonus & indir.; L. Orville Cameron, v.p. 
& secy., $18,000 salary (up $667), $1,346° 
bonus & indir.; Carl W. Rach, v.p.-oper., 
$19,500 salary (up $747), $2.202* bonus & 
indir.; James E. Reinke, v.p.-traffic & sales, 
$14,000 salary (up $947), $871* bonus & 
indir.; Norman D. MacDonald, treas., $12,- 
000 salary (up $667) $677 bonus & indir.; 
Thomas A. Campo, asst. treas., $8,500 salary 
(up $333), $443° bonus & indir.; Daniel 8. 
Dunn, asst. secy., $7,600 salary (up $333), 
a" bonus & indir.; John J. Murphy, dir. 

chm. exec. comm., $12,000 (up $1,000), 
$1, 021* bonus & indir.; Albert Green, dir., 
no salary, $1,000** bonus & indir.; Edmond 
M. Hanrahan, dir., no salary, $1,000** bonus 
& indir.; Francis Hartley, Jr., dir., no salary, 
$1,000** bonus & indir.; A. Charles Schwartz, 
dir., no salary, $900** bonus & indir.; Jos. 
V. Schields, dir., no salary, $1,000** bonus 
& indir. 

Persons other than directors, officers 
and employes paid more than $10,000 for 
personal services were Sullivan, Donovan, 
Hanrahan, McGovern & Lane, N.Y.C., legal, 
1953-55, $62,000; Frederic P. Kimball, West- 
port, Conn., consultant, $12,450, and Arthur 
gious & Co., public accountants, N.Y.C., 

*Accrual of proposed retirement beneft. 

**Directors fees. 

Northwest Airlines, Inc.— Donald W. 
Nyrop, pres. & chief exec. officer, $52,000 
salary (up $38,422), no bonus & indir.; Mal- 
colm 8S. Mackay, exec. v.p.. $30.000 salary 
(up $737), no bonus & indir.; Frank C. 
Judd, v.p.-oper. & engineering, $25,000 sal- 
ary, no bonus & indir.; James W. Mariner, 
v.p.-sales, $18,000 salary, no bonus & indir.; 
Linus C. Glotzbach, v.p.-personnel, $23,000 
salary (up $1,000), no bonus & indir.; Law- 
rence B. Kinports, v.p.-Orient region (re- 
tired 9/30/55), $13,785 salary (down $3,254), 
= A & indir.; A. E. Floan, v.p. 

$22,000 salary (up $1,000), no bonus 
7% {ndir.; Leonard 8. Holstad, comptroller, 
$20,000 salary (up $295), no bonus & indir.; 
Wm. J. Eiden, treas., $20,000 salary (up 
$606), no bonus & indir.; A. D. Piepgras, 
asst. comptroller, $12,000 salary, no bonus 
& indir.: Donald H. Hardesty, asst. treas., 
$12,000 salary (up $2,020), no bonus & indir.; 
Frank Scott, asst. secy., $9,600 salary, no 
bonus “5 indir.; Dale Merrick, asst. v.p.- 
poeperstes. $13,000 salary, no bonus & indir.; 
Cc. Stewart, asst. v.p.-plans, $13,250 salary 
r- $2,250), no bonus & indir.; P. L. Ben- 
scoter, v.p.-Orient region, $8,100 salary, no 
bonus & indir.; Croil Hunter, chm. bd., 
$50,000 salary, no bonus & indir.; James H. 
Binger, dir., $700 salary (up $200) , no bonus 
& indir.; Morton H. Fry, dir., $1,200 salary 
(down $3,533), no bonus & indir.; Robert 
M. Hardy, dir., $900 salary (up $200), no 
bonus & indir.; Joseph T. Johnson, dir., 
$900 salary (down $5,200), no bonus & indir.; 
Alonzo Petteys, dir., $1,200 salary (down 
$200), no bonus & indir.; C. Frank Reavis, 
dir., $800 salary (down $1,059), no bonus 
& indir.; Albert G. Redpath, dir., $1,100 
salary (down $100), no bonus & indir.; 
William Stern, dir., $10,800 salary (up 
$800), no bonus & indir.; Albert F. Tegen, 
dir., (resigned 12/30/55) $800 salary (down 
$3,433), no bonus & indir. 
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elary. no bonus & indir; G. A. Bodding. Airline Flight Crew Employment 


v.p., $13,200 salary, no bonus & indir.; N. T. 








eure, _secy.-trens.. $12,300 wy = L-— Pilots & Flight Cabin Avg. Annual 
ndir.; J. L. . V.D., , 
& ens & indir: RL. Eilsott, dir. $11,206 Carrier Copilots Engineers Attendants Total Utilization* 
salary, no bonus & indir.; W. A. Nebel, dir., 
$10,800 salary, no bonus & indir.; K. J. CE) Chsdadend ine 95 — 44 139 eee 
— dir., $8,100 salary, no bonus & AA .............. 1393 433 1069 2895 748 
indir. 
‘ Ph .cseesaeme 50 és 28 78 778 

Continental Air Lines, Inc.—Louis H. 
Mueller, chm. bd., no salary, $600 bonus & eee 341 28 193 562 946 
indir.; ay Six, pres. a te a ero iS) ay 60 159 a 
salary (up $5,000), no bonus pe |) 206 9 109 324 840 

h A. Uhl, v.p.-treas. & dir., $18,500 salary 
(wD $1,500), no bonus & indir.; C. C. West, CAP .........4.. 575 i 335 910 eee 
Jr., V.p. & Dir., $22,500 salary (UD $3,000). aN ee — 7 — ede 7 rr 
no bonus & indir.; ‘ " aueter, 
v.p.-oper., $22,000 salary (up $1,500), no a pitt ee a “ee an B. bn 


bonus & indir.; Lynn H. Dennis, v.p.-flight 
service, $12.356 salary (up $856), no bonus EAL 
& indir.; Stanley O. Halberg, v.p.-pub. rel., BN 89 a 50 139 x 











$12,500 salary (up $500), no bonus & indir.; 
Harding L. Lawrence, v.p.-traffic & sales, HAL .........+.. 55 eee 23 78 668 
$16,800 galery (up $20.200). no bonus & -* Ree 45 sich 23 68 792 
dir.; Charles a alhoun, v.p.-ener. ee 16 36 112 
maint., $11,250 salary (up $11,250), mo bonus j4,;,, “°° °°°"° a ane 
& indir.; Harold B. Seifert, v.p.-operation NAL ....... eich 297 88 229 614 174 
adm., 2.208 enters (up gt a _ errr 124 die 58 182 
indir.; S. B. Redmond, secy., $11,500 salary NOR ........... 120 en 60 180 
(up $500), no bonus & indir.; Paul K. tak 
Kriethe, Jr., asst. secy.; $8,368 salary (up NWA ........... 416 106 335 857 
$8,368), no bonts & ae. kawsence ©. jee 92 hace 42 134 
Ames, dir., no salary, onus nair.; PAA-ATL ...... 677 281 413 1371 
FP L. Ehrman, dir., no salary, $200 bonus & 
indir.; Marco F. Hellman, dir., no salary, “LAD ...... 424 105 324 853 
$400 bonus & — H. Richeteon. Se 320 110 261 691 ina 
Jr., dir., no salary, onus ndir.; 
Thomas Roberts, dir., no salary, $100 bonus PAI ..-...- +000: 120 Pane 55 175 900 
& indir.; Robert J. Smith, dir., no salary, Pamagra ........ 107 oes 81 188 eee 
$200 bonus & indir. . ae 58 Raa 30 88 908 
Persons other than Goesten. omees Se daria 62 or 30 92 ae 
and employes paid more than $10,000 for TPA 28 12 40 165 
personal services were C. Edward Leasure, ,~.., “"“"" """"""" 7a7 
Washington, D.C., legal service, $17.500, and TTA rete eee enee 95 see 48 143 592 
Holland & Hart, Denver, Colo., $19,000. - Renee 1297 465 U9 2756 oan 
RN sane ina eae we 1341 450 947 2738 696 
 Sutktanuene 248 42 157 447 eT 
Contracts aera 2 a 32 104 736 
Recent contract awards announced by TOTAL De Tt 9470 2117 6359 17946 
Commerce Dept. are listed below. Unless 
= noted, contracts are with Air Helicopter Operations 
= HAS 9 9 706 
Convair Div., General Dynamics Corp., coo ~ "Crt - siete sini 
en Diego, Calif., $17,000,000, production of NYA ............ 13 te ia 13 696 
00S sutereepeers. * Annual utilization per pilot. ** Use pilot engineers. 
Hughes Aircraft Co., Culver City, Calif., . , 
$5,308,226. modification and repair ‘of fire Navigators are used by CAI (5), TWA (85) and UAL (22). 
control systems and test equipment. Radio operators by TWA (102). 
Sundstrand Machine Tool Co., Rock- Source: American Aviation Survey 


ford, Ill., $4,675,545, tramsmission and gov- 
ernor assemblies and constant speed drives. 

Contracts announced by companies: > 

Ryan Aeronautical Co., San Diego, Future A-Powered Bomber? 
Calif., $12.5 million, fuselage sections for 
Boeing 707 jet transports. 

Chance Vought Aircraft, Dallas, Tex., 
$45 million, Navy contract for F8U-1 super- 
sonic fighters. 





Facilities 


Hamilton Standard Div. of United Air- 
craft Corp. leased over 30,000 sq. ft. of 
floor space in St. Petersburg, Fla., for en- 
gineering and development of specialized 
aircraft equipment. Production facilities are 
not planned. 

Bendix Aviation Corp. is building facili- 
ties at Palmdale, Calif. Company's Utica 
division is putting up a 2,000-sq. ft. plant 
to service and test combustion starters and 
air turbine accessories. Bendix Products Di- 
vision will house shop and test facilities for 
fuel metering and landing gear equipment. 

Battelle Memorial Institute has estab- 
Mshed an electronic reliability division at 
its Columbus, O., laboratories, to meet in- 
creasing demands for research on electronic 
components and systems. 

Liquidometer Corp., of Long Island City, 
N. Y., starts construction in May on a new 
Los Angeles engineering and sales office. 

Beckman Instruments Inc. will move its 
Arga division this year from South Pasa- 
dena, Calif.. to Costa Mesa, Calif. The 
Helipot division broke ground last month 
for a new $2-million plant in nearby New- 
port Beach. 

Sikorsky Aircraft has transferred exec- 
utive offices from Bridgeport to the firm’s 
new plant in nearby Stratford, Conn. 

Beckman Instruments Inc. has broken : : 
ground in Newport Beach, Calif., for a This concept of an atomic powered bomber towing its own fighter escort was advanced 
$2 million plant for its Helipot Division, ast week by Northrop Aircraft's A-specialist Lee. A. Ohlinger at New York Society of 





m - . - ; . : 
ponents. Upon completion Sate this 9 Automotive Engineers’ meeting. Bomber would fly below Mach | during tow, then release 
the plant will employ 2,000. protective fighters and operate in supersonic range under enemy attack. 
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TURB 


ONLY OIL APPROVED FOR LUBRICATING 
VICKERS VISCOUNT TURBO-PROP ENGINES 


An exclusive Esso achievement...Esso Aviation engines; they cannot be met completely by a 
Turbo Oil 35, a synthetic product, is the only mineral oil, even of the highest quality. 

gas turbine lubricating oil approved by Rolls- This is another Esso “first,” result of tech- 

Royce, makers of the four “Dart” turbo-prop nical research and foresight on the part of 

engines powering the Viscount “700” Series. Esso aviation lubrication specialists working 

Only a synthetic lubricating oil can meet in close cooperation with British and U. S. 
all the exacting requirements of these turbine aircraft engine designers and builders. 





Esso Aviation Turbo Oil 35 used by the following Vis- 
count operators: British European Airways « Air France 
« Aer Lingus « Trans-Australia Airlines « Trans-Canada Air 
Lines « Capital Airlines « British West Indian Airways « Linea 
Aeropostal Venezolana « Hunting Clan Air Transport Ltd 
«Canadian Department of Transport « Butler Air Transport 
Ltd. « Braathens S.A.F.E. « Misrair S.A. E. « Indian Air Force 


* lraqi Airways « Middle East Airlines « Central African Airways 
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The President’s Message 


The year 1955 marked for the scheduled airlines 
of the United States the completion of a decade of 
service since the end of World War II. During that 
decade, the American-Flag airlines evolved into the 
most competitive, the most efficient and the most use- 
ful air transport system in the world. 

That progress was achieved by private enterprise 
operating under a Federal law which obligates sched- 
uled air transport to the public service. By law as by 
policy, the aim of the certificated, scheduled airlines 
of the U. S. is a comprehensive, flexible air service for 
the country as a whole. 


As general measures of increased usefulness, it 
can be noted that the industry offered 4 times as many 
available ton miles in 1955 as in 1946; that air service 
was extended to many communities which had never 
previously received its benefits; that new fleets of air- 
liners were introduced; and that the level of the aver- 
age air fare nevertheless stood in 1955 just about 
where it stood in 1938. In terms of 1938 dollars, 
air fares actually have been cut by 60 per cent. 


All branches of the family of the scheduled air- 
lines contributed during the decade to the growing 
usefulness of scheduled air transport: 

e The country’s great domestic system under- 
took two equipment revolutions, underwent 
drastic route reshufflings, developed greatly 
increased competition, and emerged virtually 
subsidy free, despite financial crises shortly 
after World War II. 


e The international and overseas operators, com- 
peting with one another as well as with heavily 
subsidized foreign-flag systems, webbed a 
war-torn world with air service; undertook 
two equipment revolutions; drastically cut 
international air fares; and emerged with 
subsidy amounting to only 3.6 per cent of 
gross revenues in 1955 as distinct from an 
estimated 13.8 per cent in 1951. 


e The whole system of local service airlines 
came into being to bring a comprehensive sys- 
tem of regularly scheduled air service to 
America’s important intermediate cities for 
the first time. 


e The Alaskan and Territorial airlines proved 
to be indispensable to communities whose 
existence would have been threatened by lack 
of transportation or whose progress would 
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have been retarded by dependence upon slow 
surface transportation. 


e The fledging helicopter operators came into 
being to begin the fruitful experiment in 
regular helicopter schedules in the metropoli- 
tan areas of New York, Chicago and Los 
Angeles. 


In 1955, two developments were particularly 
significant for the industry, and for the country which 
it serves: 

e Congress awarded permanent certification to 
the local service airlines. 


e The domestic trunkline and international op- 
erators committed themselves to spend at least 
$1.3 billion on new equipment, including jets. 
On some routes, airliners powered by propjet 
engines were actually placed in service during 
that year. 

The progress is the last decade has been impres- 
sive; far greater progress is expected in the years 
ahead. But problems as well as opportunities lie 
ahead. 

One problem is air traffic control. The airline are 
only one user of the country’s vanishing air space. 
But they share with other users the concern that to- 
day’s methods of air traffic control will not be suitable 
for the numbers and speed of tomorrow's aircraft. 
However, the problem can be solved. The country has 
the ability to provide an air traffic control system ade- 
quate for its future needs. 


Another problem concerns equality of regulation. 
The country’s air service has been developed under a 
method of close regulation as to the fitness, willing- 
ness and ability of individual companies. The stand- 
ards for authorizing routes and services have been the 
standards of public convenience and necessity rather 
than private gain. The public should be made aware 
that efforts to subvert the principles of regulated com- 
petition—upon which future progress depends—are 
being made. 

Granted a stable regulatory climate, what lies 
ahead is a transportation revolution for the United 
States. Improvements in short-haul as in long-haul 
services will bring about new and better patterns of 
living for the American people. 
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a decade of 
POST WAR SERVICE 


This index covers material demonstrating the increasing 
use of U. S. scheduled air transportation in the post war 
years. Revised data filed by the scheduled air transportation 
in the post war years. Revised data filed by the scheduled air 
carriers with the Civil Aeronautics Board and the records of 
the Interstate Commerce Commission served as the major 
sources of the statistics. 
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Definition of Terms 


Passenger Miles and Ton Miles 





AVAILABLE SEAT MILES FLOWN. Total seat miles availabie 
for sale in scheduled service. 

AVAILABLE TON MILES. Total ton miles of lift capacity 
available for sale in scheduled and charter service. 

CHARTER FLIGHT. Transportation of passengers or property 
on other than scheduled and designated extra section 
flights. 

EXPRESS TON MILE. A ton of express flown one mile. 

FREIGHT TON MILE. A ton of freight flown one mile. 

PASSENGER MILE. One passenger flown one mile. 


PASSENGER LOAD FACTOR. The percentage of available 
seat miles actually sold in scheduled service. 


PASSENGER TON MILES. Passenger miles converted to ton 
miles. (See definition of revenue ton miles.) 


REVENUE PASSENGER MILES. The number of fare paying 
passengers flown times the length of trip in miles. This is 
the amount of available seat miles sold. 


REVENUE PLANE MILES. Aircraft miles flown in scheduled 
service. 

REVENUE TON MILES. The ton miles sold in scheduled and 
charter service. In the construction of this traffic measure 
passenger miles are converted to ton miles on the basis of 
about 10 to 1. That is, ten passengers with allowable free 
baggage are accepted as equalling one ton 

SEAT MILE. One passenger seat, filled or unfilled, flown one 
mile 

TON MILE LOAD FACTOR. Percentage of avaiiable ton miles 
sold in scheduled and charter service 

U. S. MALL TON MILE. A ton of mail flown one mile. The 
statistic includes priority air letter mail and air parcei 
post. Since the beginning of the experiment on flying 
first-class (three-cent) mail by air, such non priority mail 
has also been included in U. S. Mail Ton Miles. 


Revenues and Profit and Loss 





EXPRESS REVENUE. Revenues accrued from the carriage of 
express 


FREIGHT REVENUE. Revenues accrued from the carriage of 
freight 


INCOME TAXES. Federal income taxes. 


NET INCOME BEFORE TAXES. The net income to the busi- 
ness from all transactions. In addition to airline net oper- 
ating income this includes such items as net profit from 
the sale of equipment, proceeds from the ownership or sale 
of investments, revenues of separately operated divisions, 
revenue from the rental or contractual operation of air- 
craft, and profit or loss on the exchange of foreign 
currency 


NET OPERATING INCOME. The total operating revenue from 
air transportation services less the operating expenses (see 
definition of Operating Expenses). Net Operating*Income 
is before taxes and interest charges and does not include 
the nonoperating items in Net Income Taxes (see above). 


NET PROFIT OR LOSS. Net income after Federal Income 
taxes—the amount available for dividends or investment in 
the business. This figure is subject to change because of 
the later adjustment of some accounting transactions and 
through revision of mail rates and subsidy by regulatory 
action 


OPERATING EXPENSES. The expenses incurred in the con- 
duct of the business except for such items as debt financing 
and other non-operating items identified above in Net 
Income Before Income Taxes. 


OTHER REVENUE. All other revenues, including excess bag- 
gage, chartered services, foreign mail, penalties for failure 
to cancel reservations, service charges on non-revenue 
transportation of employees and special services such as 
photography and crop dusting. 


PASSENGER REVENUES. Passenger revenues from scheduled 
operations 

PUBLIC SERVICE REVENUES. Payments by the Federal 
Government to insure air service to communities in the 
United States and its territories which could not otherwise 
afford it; to maintain essential international air routes 
which are not yet self-supporting; and to develop heli- 
copter service. 

U. S. MAIL REVENUE, Service revenue for the transportation 
of mail. This is the amount paid by the Post Office to pur- 
chase air transportation for mail, and is not subsidy 
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COMMERCE 


Under the system of regulated competition, estab- 
lished by the Civil Aeronautics Act of 1938, the 
scheduled airlines of the United States have provided 
the country with the most competitive, the most 
efficient and the most useful airline system in the 
world. 


Here are some of the measurements of the in- 
dustry’s expanded usefulness to the commerce of the 
country since 1938: 


The number of certificated airlines has risen 
from 22 to 56 and the number of employees 
from 13,300 to more than 118,000; 


the number of passengers from 1,526,000 to 
more than 41,623,000. 


In terms of passenger miles, the domestic and in- 
ternational scheduled airlines increased from 533,- 
052,000 in 1938 to 24,463,158,000 in 1955, an almost 
phenomenal rise of 4,489 per cent. 


There were 284 daily schedules available in 1938, 
and more than seven times that number in 1955. 
Speeds of available equipment increased to as much as 
360 miles an hour in 1955 as against 200 in 1946 and 
180 in 1939. Range of equipment has also increased. 
Plans for the industry to put still faster planes in 
service make news almost daily. 


A proof of the value the American public has 
placed on modern air transportation since World War 
II is that it has increased its spending on airline travel 
at a greater average yearly rate—18 per cent annually 
—than it has on any other type of personal spending. 


Today scheduled air transportation is offering a 
post-war luxury service at pre-war average fare levels, 
which are still declining despite rising costs (in terms 
of 1939 dollars, it can be said that fares have been cut 
60 per cent). In fact, domestic air coach and air tourist 
fares are lower than 1939 fares, although today’s air 
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coach and air tourist services are superior to 1939's 
first-class services. International air fares in 1955 were 
down by about 21 per cent in comparison with 1939. 


Comparing 1955 with 1954, scheduled air trans- 
portation alone was responsible for about a 3 per cent 
increase in the domestic intercity passenger traffic of 
all commercial transportation facilities in 1955. Do- 
mestic airline passenger traffic in 1955 increased about 
3.2 billion revenue passenger miles over 1954 while 
the surface carrier figures went down about 1.8 bil- 
lion. 


For the entire industry—domestic trunklines, 
local service lines, international carriers, territorial air- 
lines, helicopter services and the Alaskan Carriers— 
revenue passenger-miles went up from 20,605,058,000 
in 1954 to 24,338,000,000 in 1955, a gain of 18.1 
per cent. 


At the same time, passenger revenues for the in- 
dustry rose from $1,166,554,000 in 1954 to $1,356,- 
435,000 in 1955, an increase of 16.3 per cent. Public 
service revenues, or subsidy, on the other hand, 
dropped about 42 per cent from $66,233,000 in 1954 
to $38,407,000 in 1955, or 2.4 per cent of total 
revenues. 


Total revenues for the industry went up from 
$1,420,847,000 in 1954 to $1,610,557,000 in 1955 for 
a gain of 13.35 per cent. 


Mail ton miles recorded for the industry went up 
from 118,293,000 in 1954 to 142,209,000 in 1955, an 
increase of about 19 per cent, while foreign mail ton- 
miles rose nearly 7 per cent from 7,338,000 in 1954 to 
7,842,000 in 1955. 


Express ton-miles for the entire industry totaled 
51,075,000 in 1955, up 24 per cent from the 41,175,- 
000 total in 1954, while the freight ton-mile total rose 
from 236,623,000 in 1954 to 280,938,000 in 1955 for 
an increase of 18.7 per cent. 


During 1955, the industry started the biggest 
equipment drive in its history. Positive orders and 
public statements of intention to order included 135 
pure jet transport planes at a total cost of $761,300,- 
000; 135 turbo-prop airplanes 





aircraft with jet 





engines turning propellors—at a total cost of $265,- 
000,000 and 55 piston-engine airplanes at a total cost 


of $137,300,000. 


In addition, announced equipment-buying plans 
totaling another $146,000,000 will probably include 
orders for all three types of airplanes. The total of 
$1,309,600,000 does not include an option held on 30 
additional turbo-prop airplanes. 











DOMESTIC TRUNKLINES 


The domestic trunklines, which are virtually sub- 
sidy-free, set new records in 1955. Revenue passenger 
miles were up nearly 18 per cent; gains of 25.2 per 
cent in coach traffic and 14.5 per cent in first class. 
Revenue ton miles gained 20 per cent; express ton 
miles increased 25 per cent and freight ton-miles 22 
per cent. Mail traffic was up almost 9 per cent. 


Total revenues were up, too, with a gain of 16 
per cent which for the first time placed the domestic 
trunklines total operating revenue well above the bil- 
lion dollar mark. Passenger revenues alone showed a 
gain of more than 16 per cent and accounted for al- 
most 97 per cent of the total revenues. Public service 
revenues dropped more than 25 per cent. (Most of 
the domestic trunklines are subsidy free, with the re- 
sult that subsidy for the trunklines as a whole 
amounted to only one quarter of one per cent of total 


revenues. ) 


INTERNATIONAL 


During the 12-month period ending June, 1955, 
American-Flag airlines recorded gains at 24.3 per cent 
in the number of passengers leaving the country and 
21.2 per cent in incoming passengers, while foreign- 
flag airlines gained 15.9 per cent in passengers depart- 
ing from the U. S. and 8.9 per cent in passengers 
arriving in the United States. June was the first month 
in which more people flew to Europe than went by 


ocean vessels. 


During the 12-month period ending in June, 
1955, a total of 1,177,546 people arrived in this coun- 
try via air, of which 808,999 came via American-Flag 
airlines and 368,547 used foreign-flag airlines. In these 
same twelve months, 1,028,264 passengers left the 
United States by air, 698,523 using American-Flag air- 
lines and 329,741 flying under a foreign flag. 


In that period coach or tourist-class service con- 
tinued to gain until it outnumbered first-class traffic 


approximately two to one. 


During 1955 American-Flag airlines ordered jet 
transports from Boeing and Douglas which are pres- 
ently scheduled for international operations in 1959. 


Subsidy payments dropped from $28,500,000 to 
$7,600,000, or 73 per cent. The latter figure is 2% 
of the 1955 total revenues. 


LOCAL SERVICE 


During 1955, Congress, recognizing the value of 
the local service airlines in the national transportation 
picture, directed the CAB award them permanent 
certificates. 


The local service airlines have increased their 
revenue passenger miles more than 77 times since 
1946, their first full year of operation. In 1946 they 
carried 25,000 passengers; in 1955 the number reached 


almost 3 million. 


In the five-year period ending with 1955, the 
local service airlines more than tripled their revenue 
passenger miles, while increasing their passenger rev- 
enues four times and their total commercial revenues 
more than three times. Their percentage of public serv- 
ice revenues to total revenues has also declined; in 
1954 public service revenues amounted to 57 per cent 
of their income. In 1955 the corresponding figure was 


approximately 37 per cent. 


HELICOPTER CARRIERS 


The helicopter airlines in the five years ending 
with 1955 have more than doubled the available ton 
miles of service offered. They increased their revenue 
passenger miles almost 31/, times in 1955, compared 
with 1954. Their freight ton miles in this same period 
showed an increase of 26 per cent and their express 
ton miles rose more than 167 per cent. Total revenues 


were up 12.3 per cent. 


ALASKAN CARRIERS 


The Alaskan carriers showed increases in all 
forms of traffic, with revenue passenger miles up 26.9 
per cent, mail ton miles up 10.8 per cent and combined 
express and freight ton miles up 21.7 per cent. Total 


revenues were up almost 15 per cent. 


TERRITORIAL AIRLINES 


The territorial airlines increased their revenue 
passenger miles in 1955 over 1954 7.4 per cent; their 
mail ton miles 5.3 per cent and despite a drop in 
freight ton miles their total revenue ton miles were 


up 8.4 per cent. Total revenues were up 13.8 per cent. 
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MAIL 


Back in the days when commercial scheduled air 
service was born, air mail was the major source of 
revenue for the country’s young airlines. Scheduled air 
service then was in fact designed for the sole purpose 
of speeding the mails. 


Today, however, payments for carrying the mail 
are only 4.5 per cent of the revenues for the entire 
scheduled airline industry. In addition, air mail today 
is a source of revenue for the Post Office. 


The total of postal revenues taken in by the Gov- 
ernment on domestic air mail services fiscal 1955 was 
$142,571,000. Of that amount, the Post Office paid 
the airlines $33,719,567. 


In fiscal year 1955 it is estimated that domestic 
air mail showed a return of $20,268,000 or 14.2 per 
cent on a gross revenue of $143,000,000. International 
air mail had a return of $12,161,000. 


Over the past four years, the Post Office had a re- 
turn of $47,598,000 on domestic air mail, or 12.4 per 
cent on a gross of $383,413,000. International air mail 
in the same period showed a return to the Post Office 
of $26,800,000. 


In addition to carrying air mail, the airlines and 
the Post Office are now conducting an experiment in 
carrying three-cent mail by air on a space-available 
basis whenever carriage by air saves time over and 
costs no more than surface transportation. 


At the present time about 4 million pieces of first- 
class mail are moving every day on a space available 
basis by air. Under the first-class mail experiment, a 
part of the national transportation evolution now 
going on in the United States, about 21,000 tons of 
three-cent letter mail is being moved annually or 
about 6 per cent of the 17 billion non-local first-class 
mail handled yearly. The Post Office has estimated 
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that the delivery of this mail is as much as 48 hours 
faster than when carried by surface transportation. 


While the experiment is succeeding, the airlines 
are not certain that they are being compensated ade- 
quately for the service (in the first twelve months of 
the experiment they received $1,830,000 for carrying 
the mail between the points affected while returning 
$29,500,000 to the Post Office). But the main point is 
that the experiment is proving that the lines have the 
airlift capacity to provide the service. 


This new service does not infringe upon six-cent 
air mail service—a superior service that gets special 
treatment from the moment of mailing. 


AIR NAVIGATION 
AND TRAFFIC CONTROL 


The people of the United States are running out 
of one of their most vital resources—the airspace. The 
sky, which once seemed to be limitless, is now in short 
supply; it has become a critical commodity in this day 
of ever-increasing numbers of air transports, military 
aircraft and numerous classes of business and private 
aircraft, many flying at ever-increasing speeds. 


But the demands for airspace do not stop with 
the multiple types of aircraft using it. The Army re- 
quires airspace to conduct artillery firing, the tele- 
vision industry seeks more airspace for transmitting 
towers, and the Atomic Energy Commission must 
have its share of the airspace for vital experimental 
and test purposes. 


The problem resulting is how to control the users 
of the airspace so that each will have his fair share. 


Today’s method of controlling air traffic is not 
only outmoded, but it will be seriously inadequate to- 
morrow. No system yet exists which will adequately 
control tomorrow’s planes in tomorrow’s numbers fly- 
ing at tomorrow’s speeds. The attack on this problem 
should be two-pronged. First, steps should be taken to 
install at a greatly accelerated pace the air traffic con- 
trol tools already in existence. Radar is one such tool 
for bolstering the present safe but entirely inadequate 
system. And simultaneously, steps should be taken to 
begin the development of a bold, new revolutionary 
system for the future. The end product of the new 
system should be fully automatic air traffic control, 
which has the feature of being gradually integrated 
with, and also compatible with, our present system. 


The Federal Government at both the Congres- 
sional and Executive level recognizes the nation’s air 
traffic control needs. An aviation subcommittee of the 



























































Senate Committee on Foreign and Interstate Com- 
merce, known as the Monroney Committee, has under- 
taken a study which includes an examination of the 
nation’s current air traffic status and future require- 
ments. The Bureau of the Budget has completed a 
report on the subject and President Eisenhower has ap- 
pointed Edward Peck Curtis as a Special Assistant for 
Aviation Facilities Planning to head an attack on the 
problem of an air traffic control system suited to the 


country’s future needs. 





b NATIONAL DEFENSE 


One of the principal contributions of the sched- 
uled airlines is in the large, modern fleet they main- 
tain in being. That fleet contains aircraft essential to 
the national defense and which, if they were not pro- 
vided by the airlines, would have to be built and main- 
tained on a “stand-by” basis by the taxpayers. 


The large commitments for jet airliners planned 
to start to go into service beginning in 1958 are thus 
as significant to the defense as to the commerce of the 
United States. The jetliners will represent defense con- 
tributions by airlines which not only, as a group, are 
free of subsidy but which out of their own funds are 


able to create an active fleet reserve for the military. 


Apart from the future contribution represented 
by the jetliners, the scheduled airlines today stand 
ready to aid in any national emergency with the 
largest Civil Reserve Air Fleet (CRAF) the world has 


ever known 





a fleet composed of more than 45 per 


cent of the air transport industry's biggest, fastest and 





latest airliners now flying our domestic and interna- 
tional routes. This airlift capacity costs the govern- 
ment nothing, for the contractual arrangement in- 
volves no charge to the government unless there is an 


emergency . 


The CRAF program is based on experience and 
know-how and proven performance born of lessons 
learned in World War II, the Berlin Airlift and 
Korea. The CRAF fleet, available on 48-hour notice, 
is the result of a joint plan worked out by the Depart- 
ment of Defense, the Department of Commerce and 
the operators of our civilian air transportation system. 
The fleet, which represents initial investments esti- 
mated in the neighborhood of $400,000,000 in aircraft 
equipment, would cost the taxpayers $300,000,000 an- 
nually if it were maintained and operated by the gov- 


ernment on a “stand-by” basis. 





The present fleet has an airlift capacity estimated 
at 566,000 available ton-miles an hour. But according 
to the Defense Air Transport Administration, which 
is charged with allocating the aircraft on the basis of 
the proposed 1956-57 program, the above figures will 
be revised upward to around 797,000 ton-miles an 
hour by including more of the bigger and faster 


planes. 


In addition, the CRAF program is to include a 
War Air Service Pattern for the remaining civil air- 
liner fleet, which is now being worked out to speed 
the flow of civilian traffic vital to the national de- 


fense. 


As to their peacetime usefulness to the military, 
the scheduled airlines in 1955 provided over 843,900,- 
000 passenger-miles of transportation to the various 
military agencies for their official travel. Through the 
Military Bureau of the Air Transport Association in 
Washington, D. C. and its offices throughout the 
country, the scheduled airlines are constantly serving 
peacetime requirements of the military departments. 


During 1955, by the use of air travel, the Depart- 
ment of Defense realized a saving of 20,165,301 man- 
hours of productive time of their personnel. Convert- 
ing the saving to dollars (in terms of per diem 
payable and the base pay of a private), the man-hour 
saving represented a net gain to the U. S. Government 


of $9.8 million. 


The scheduled airlines have established over 50 
offices at military installations throughout the coun- 
try called Joint Airlines Military Traffic Offices 
(JAMTO’s). These offices assist in making arrange- 
ments for the prompt and efficient movement of per- 
sonnel and cargo. Over 30,000 military personnel per 
month have availed themselves of these services for 


their official and personal travel requirements. 
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AVAILABLE SERVICE AND UTILIZATION 
U. S. Scheduled Airline Industry, 1947-1955 (In Millions ) 


Domestic Trunk 
Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (%) 
Revenue Plane Miles Flown 


Local Service 
Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (%) 
Revenue Plane Miles Flown 


Territorial 
Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (%) 
Revenue Plane Miles Flown 





Helicopter 
Airlines (in thousands) 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (%) 
Revenue Plane Miles Flown 


International and 
Overseas Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (%) 
Revenue Plane Miles Flown 
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1,209.7 
689.1 
56.97 

9,152.4 

6,016.3 
65.73 
311.9 


8.3 
49 
59.91 
65.9 
46.8 
71.10 
3.1 


14 


18.43 


425.8 
243.7 
57.24 
2,924.3 
1,810.0 

61.90 


86.5 


1948 


1,357.9 
706.2 
52.01 

9,980.2 

5,822.4 
58.34 
316.3 


31.5 
9.1 
28.92 
323.9 
87.9 
27.14 
18.0 


9.1 


NM NW 


we * 
‘~ = 
eS Oo 


x 


108 
28 


25.93 


284 


480.8 
273.5 
56.89 

3,292.3 
1,888.9 
57.37 


98.1 


1949 


1,517.4 
809.0 
53.41 

11,117.7 

6,570.7 

59.10 


323.2 


46.4 
14.3 
30.93 
477.9 
134.7 
28.18 


24.5 


142 
46 


32.39 


540.3 
300.4 
55.60 
3,624.7 
2,054.0 
56.67 
104.3 
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1950 


1,684.1 
963.2 
57.20 

12,385.6 

7,766.0 

62.70 


327.1 


62.4 
20.9 
33.51 
599.2 
188.8 
31.51 
33.0 


10.9 
5.8 
§2.75 
100.1 
57.7 
57.66 


4.3 


189 
63 
33.33 


668 


3,695.5 
2,206.4 
59.71 


93.8 


1951 


1,974.0 
1,204.7 
61.02 
14,672 
10,210.7 
69.59 
362.5 


81.5 
31.6 
38.79 
774.7 
289.6 
37.39 
38.0 


13.8 
6.6 
47.86 
119.0 
65.8 
55.27 


5.0 


185 


38.38 


619 


608.4 
377.8 
62.09 
4,361.4 
2,599.0 
59.59 


97.4 


1952 


2,399.3 
1,413.5 
58.91 
"18,068. 1 
12,120.8 
67.08 
411.4 


96.2 
36.1 
37.53 
905.4 
339.2 
37.46 
41.5 


14.2 
7.0 
49.49 
124.1 
67.9 


54.72 


5.4 


181 


S5 
41.44 


631 


693.7 
426.3 
61.45 
1,848.8 
4,019.8 
62.28 
103.4 


1953 


2,893.3 
1,644.3 
56.83 
22,114.8 
14,297.6 
64.65 
467.0 


109.3 
10.7 
37.28 
1,013.6 
390.9 
38.56 
15.6 


350 
129 
36.86 
191 
26 
13.61 
1,006 


760.5 
466.8 
62.38 
5,462.2 
3,381.1 
61.90 
109.6 


1954 


3,314.1 
1,862.0 
56.18 
25,729.99 
16,288.4 
63.31 


497.2 


115.2 
18.4 
$1.65 
1,092.9 
461.2 
$2.20 


18.7 


419.30 
134.5 
a 


54.04 


4. 


856.1 
527.4 
61.60 
6,284.9 
3,743.34 
59.56 


116.1 


29,978.6 


1955 


3,882.7 
2,190.6 


56.42 


19,205.2 
64.06 


563.1 


16.1 
8.8 
54.27 
144.7 
78.1 
57.99 


1.6 


438 
194 


$4.35 


628 
36.77 
1,152 





983.1 
623.6 
63.43 , 
- 
7,015.9 ' 
4,410.4 
62.86 


140.8 











AVAILABLE SERVICE AND UTILIZATION (continued) 


U. S. Scheduled Airline Industry, 1947-1955 (In Millions) 


Alaskan 

Airlines 
Available Ton Miles Flown 
Revenue Ton Miles Flown 
Ton Mile Load Factor (%) 
Available Seat Miles Flown 


Revenue Passenger Miles Flown 


Passenger Load Factor (%) 


Revenue Plane Miles Flown 


Total Scheduled 
Airline Industry 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%) 
Available Seat Miles Flown 


Revenue Passenger Miles Flown 


Passenger Load Factor (%) 


Revenue Plane Miles Flown 


REVENUE TON-MILE TRAFFIC CARRIED 


1947 


Not 


Available 


1,658.7 
942.4 
56.82 

12,298.1 

7,919.5 
64.40 
411.6 


1948 


20.1 
12.8 
63.64 
42.6 
19.6 
46.10 
4.7 


1,899.5 
1,006.8 
53.00 
13,720.0 
7,871.7 
57.37 
441.0 


1949 


20.3 
11.1 
54.76 
38.9 
15.4 
39.64 
3.9 


2,134.6 
1,140.2 
53.41 
15,350.5 
8,827.4 
57.51 
460.3 


1950 


19.7 
10.1 
50.93 
54.0 
22.4 
41.60 
5.4 


2,331.5 
1,325.4 
56.85 
16,834.4 
10,241.3 
60.84 
464.3 


1951 1952 
15.8 26.7 

8.5 14.4 
54.16 53.89 
82.4 168.9 
36.5 71.2 
44.26 42.18 
6.9 9.3 
2,693.7 3,230.3 
1,629.2 1,897.3 
60.48 58.73 
20,009.5 24,115.3 
13,201.6 15,618.99 
65.98 64.77 
510.4 571.6 


1953 


34.1 
19.5 
57.23 
209.2 
92.4 
44.15 
10.4 


3,813.5 
2,178.9 
57.14 
28,934.6 
18,233.8 
63.02 
638.5 


1954 


34.5 
19.4 
56.37 
206.3 
86.9 
42.15 
9.6 


4,336.0 
2,465.0 
56.85 
33,449.2 
20,652.7 
61.74 
677.3 


1955 


45.6 
29.0 
63.63 
233.9 
110.4 
47.20 
10.5 


5,049.8 
2,907.2 
57.57 
38,526.1 
24,328.0 
63.15 
761.2 


by U. §. Scheduled Airline Industry, 1947-1955 (In Thousands of Revenue Ton-Miles ) 


Domestic Trunk 
Airlines 


Passenger 
Freight 

U.S. Mail 
Express 
Charter Flights 
All Other’ 
cn 


Local Service 
Airlines 


Passenger 
Freight 

U.S. Mail 
Express 
Charter Flights 
All Other’ 
Total 


1947 


579,859 
35,214 
32,879 
28,533 

5,774 
6,875 
689,134 


4,316 
62 
165 
118 
59 

18 
4,738 


1948 


558,680 
70,438 
37,510 
29,769 

3,158 
6,657 


706,212 


8,184 
265 
334 
190 

90 
39 
9,102 


1949 


632,014 
94,190 
10,874 
27,329 
7,483 
7,102 
808,992 


12,908 
436 
428 
320 
194 
60 
14,346 


1950 


747,558 
112,861 
46,315 
36,538 
8,203 
11,782 
963,257 


18,242 
696 
566 
623 
653 
118 
20,898 


1951 1952 
982,642 1,167,556 
100,581 117,128 

62,932 68,296 
40,260 40,375 
8,576 8,593 
9,680 11,512 


1,204,671 1,413,460 


27,904 32,373 
920 1,116 
787 912 
908 894 
961 653 
132 168 

31,612 36,116 


' All other includes excess baggage and foreign mail ton miles in international figures. 


1953 


1,377,728 


131,778 


71,725 
42,514 
6,874 


13,706 


1,644,325 


36,767 
1,179 
1,000 

954 
649 
198 
40,747 


1954 


1,572,594 
144,514 
80,201 
40,090 
8,317 
16,285 
1,862,001 


43,505 
1,188 
1,255 
1,076 
1,108 

232 

48,364 


Air Transport Facts and Figures, 1956 


1955 


1,855,106 
173,988 
85,996 
49,585 
6,928 
19,043 
2,190,646 


49,320 
1,359 
1,257 
1,403 
1,404 

245 

54,988 
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j REVENUE TON-MILE TRAFFIC CARRIED (continued) 


by U. S. Scheduled 


1947 1948 1949 1950 1951 
Territorial 
Airlines 
Passenger 3,839 4,309 4,309 1,680 5,234 
Freight 636 581 618 529 855 
| U. S. Mail 43 53 70 65 59 
i | Express 116 134 124 119 100 
Charter Flights 184 39 123 303 283 
| All Other’ 68 68 66 55 50 
Total 4,886 5,184 5,310 5,753 6,581 
Helicopter 
Airlines 
Passenger 
Freight 
U. S. Mail 3 28 16 63 71 
Express 
All Other’ 
Total 3 28 iG 63 71 
International and 
Overseas Airlines 
Passenger 184,303 194,399 211,734 228,114 266,989 
Freight 2,110 4,012 6,714 16,050 71,004 
U.S. Mail 12,756 17,203 19,772 21,188 21,875 
Express 30,786 41,581 49,444 44,513 289 
Charter Flights 5,275 7,990 3,233 5,730 6,724 
All Other’ 8,483 8,314 9,515 9,825 10,903 
Total 243,713 273,499 300,412 325,420 377,784 
Alaskan 
Airlines 
Passenger 1,962 1,543 2,245 3,743 
Freight 1,027 618 882 1,763 
U.S. Mail Not 281 179 741 970 
Charter Flights Available 9,509 8,449 6,095 2,016 
All Other’ 40 27 90 51 
Total 12,819 11,116 10,053 8,543 
Total Scheduled 
Airlines Industry 
Passenger 772,317 767,534 862,508 1,000,839 1,286,512 
Freight 38,022 76,323 102,576 131,018 175,123 
U.S. Mail 15,846 55,409 61,669 68,938 86,694 
Express 59,553 71,674 77,217 81,793 {1,557 
Charter Flights 11,292 20,786 19,482 20,985 18,560 
All Other’ 15,444 15,118 16,770 21,870 20,816 
Total 942,474 1,006,844 1,140,222 1,325,443 1,629,262 


‘All other includes excess baggage 
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Air Transport Facts 


and Figu res 


1956 


1952 


310,716 
72,346 
22,068 

281 
7,846 
13,051 
126,308 


7,490 
1,252 
1,591 

955 
99 
14,387 


1,523,489 
196,100 
92,992 
41,605 
18,319 
24,879 
1,897,384 


and foreign mail ton miles in international figures. 


1953 


5.806 


166,778 


9,838 
08 
1,987 
1,640 
114 
19,487 


a 


99,358 
13,687 
16,890 
28,649 
2,178,905 


Airline Industry, 1947-1955 (In Thousands of Revenue Ton-Miles) 


1954 


5,947 
1,657 


58 


379.801 
82,101 
35,321 
217 
13,790 
16,126 


527,356 


9,139 
5,998 
2.058 
2,086 

114 


19,395 


2,011,003 
235,463 
119,008 

11,396 
25,346 
32,795 


2,465,011 


1955 


6,600 


1,647 


142,880 


29,041 


5.717 
275,011 
142,098 
51,263 
36,025 
37,111 


2,907,225 














OPERATING REVENUES 


U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


Domestic Trunk 
Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


Local Service 
Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


Territorial 
Airlines 


Passenger 


Freight 
U.S. Mail 
Express 
Other 
Total 
Helicopter 
Airlines 
Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


International and 
Overseas Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 


Total 


1947 


$303,194 
s 8,358 
$ 23,326 
S 10,530 
S 7,082 


$352,490 


$2,280 
S$ 17 
$5,920 
$ 43 
S$ 151 


$8,411 


$3,102 
$ 321 
S 162 
S$ 108 
$ 208 
Ss 


53,901 


$140,652 
$ 689 
$ 32,300 
S$ 16,837 
S 18,5342 


$209,010 


1948 


334,736 
13,825 
47,838 
9,964 
6,990 
413,353 


4,667 
76 
10,911 
72 
195 
15,921 


3,888 
302 
189 
134 
137 

1,650 


151,338 
1,370 
57,332 
19,438 
19,756 
249,234 


1949 


378,113 
18,323 
45,031 
8,957 
9,359 
159,783 


7,362 
138 
13,533 
114 
271 


21,418 


3,794 
333 
247 
145 
259 
4,778 


158,480 
2,105 
75,197 
20,023 
18,350 


274,155 


1950 


430,098 
21,698 
46,311 
12,569 
13,433 
524,109 


10,303 
212 
16,400 
230 
538 
27,683 


4,105 
288 
285 

125 
410 
5,213 


791 


798 


160,673 
5,881 
55,689 
15,783 
22,105 
260,131 


1951 


570,288 
21,030 
37,040 
14,706 
15,457 


658,521 


16,259 
309 
18,850 
357 
966 
346,741 


4,639 
393 
643 
119 
418 


6,212 


887 


892 


184,592 
25,116 
53,213 

94 
24,784 
287,799 


* Transport 


1952 


671,257 
25,529 
35,910 
15,853 
19,466 
768,015 


19,766 
405 
21,177 
417 
614 
42,379 


4,433 
562 
768 

63 
420 
6,246 


1,033 
13 
1,046 


212,458 
26,730 
51,533 

87 
24,110 
314,918 


Facts and Figures, 


1953 


775,782 
29,341 
37,083 
16,829 
19,758 
878,793 


23,306 
462 
24,356 
463 


771 


49,358 


4.771 
692 
1,128 


135 


6,726 


10 
4 
2,547 


14 
2,605 


232,539 
27,257 
53,746 

74 
23,670 
337,286 


1954 


872,834 
33,008 
37,310 
15,106 
19,956 

978,214 


27,673 
503 
24,652 
497 
1,148 
54,473 


5,268 
734 
638 
148 
6,788 


61 
14 
2,876 
31 
87 
3,069 


254,234 
29,614 
49,192 

70 
25,746 
358,856 


1956 


1955 


1,021,848 
39,574 
30,136 
19,401 
22,330 

1,133,289 


32,825 
555 
21,809 
664 
1,288 
57,141 


5,686 
753 
339 
336 
7,114 


209 
23 
2,961 
99 

63 
3,355 


314,905 
31,889 
27,133 
10,949 

384,953 
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OPERATING REVENUES (continued) 
U.S. Scheduled Airlines, 1947-1955 (In Thousands o f Dollars) 


1947 1948 1949 1950 1951 1952 
Alaskan 
Airlines 
Passenger $ 2,492 2,188 2,758 4,042 5,857 
Freight $ 529 547 639 928 1,474 
} U. S. Mail $ 1,530 2,122 2,939 3,742 7,524 
| Other $ 3,798 3,639 3,102 3,430 1,106 
Total $ 8,349 8,496 9,438 12,142 15,961 
i] 
| 
Total Scheduled 
Airline Industry 
Passenger $449,228 497,121 549,937 607,937 779,820 913,771 
Freight $ 9,385 16,102 21,446 28,718 47,776 54,700 
U. S. Mail $ 61,745 118,172, 136,652. -—-122,415_ ~—:114,375 117,945 
Express... $ 27,518 29,608 29,239 28,707 15,276 16,420 
Ocher........ vain $ 25,973 30,876 31,878 39,595 45,060 45,729 
Total $573,849 691,879 769,152 827,372 1,002,307 1,148,56 


DISTRIBUTION OF AIRCRAFT OPERATING EXPENSES 
| U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1947 1948 1949 1950 1951 1952 


Domestic Trunk 


Airlines 
Flying Operations $ 85,933 104,164 119,961 132,060 160,469 193,384 
% of Total Expenses 23.0 25.3 27.6 28.6 29.0 28.7 
Direct Maint.—Flight Equip......$§ 41,029 46,093 50,270 53,747 66,571 86,452 
% of Total Expenses 11.0 11.2 11.6 11.6 12.0 12.8 
Depreciation—Flight Equip.......$ 36,241 39,534 39,448 39,430 41,273 57,735 
% of Total Expenses 9.7 9.6 9.1 8.5 7.5 8.6 


Total Aircraft Oper. Expenses....$163,203 189,791 209,679 225,237 268,313 337,571 


Local Service 


Airlines 
Flying Operations... . $2,190 {,433 6,336 8,330 10,394 13,394 
% of Total Expenses 24.3 28.5 29.0 30.8 30.5 30.8 
Direct Maint.—Flight Equip. $1,332 2,289 3,198 3,433 4,284 5,451 
% of Total Expenses 14.8 14.7 14.6 12.7 11.9 12.5 
Depreciation—Flight Equip. $ 908 1,375 1,938 1,492 1,613 2,443 
% of Total Expenses , 10.1 8.8 8.4 5.5 4.5 4.8 
Total Aircraft Oper. Expenses $4,430 8,097 11,472 13,255 16,841 20,943 
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1953 1954 
6,815 6,481 
1,851 1,840 
9,060 9,232 
1,574 1,653 

19,300 19,206 


1,043,223 1,166,551 


59,607 65,713 
127,920 123,900 
17,366 15,704 
45,952 48,738 


1,294,068 1,420,606 


1953 1954 


234,928 260,233 


29.7 29.6 
94,816 103,104 
12.0 11.7 
79,305 94,344 
10.0 10.7 


409,049 457,681 


15,748 17,246 
30.9 32.5 
6,479 5,950 
12.7 11.2 
1,893 1,818 
1.8 3.6 
24,670 25,089 


1955 


8,160 
2,464 
7,975 
3,794 


22,393 


1,383,633 
75,258 
90,353 
20,241 
38,760 
,608,245 


1955 


302,526 
30.0 
127,418 
12.6 
90,226 
8.9 
520,170 


18,070 
31.8 
6,709 
11.8 
1,818 
3.2 


26,597 











DISTRIBUTION OF AIRCRAFT OPERATING EXPENSES (continued) 
1947-1955 (In Thousands of Dollars ) 


U.S. Scheduled Airlines, 


Territorial 
Airlines 
Flying Operations 
% of Total Expenses ; 
Direct Maint.—Flight Equip. 
% of Total Expenses 
Depreciation—Flight Equip. 
% of Total Expenses 
Total Aircraft Oper. Expenses 


Helicopter 
Airlines 


Flying Operations 

% of Total Expenses : 
Direct Maint.—Flight Equip. 
% of Total Expenses 
Depreciation—Flight Equip. 
% of Total Expenses 

Total Aircraft Oper. Expenses 


International and 
Overseas Airlines 


Flying Operations 

© of Total Expenses 

Direct Maint.—Flight Equip. 
% of Total Expenses 
Depreciation—Flight Equip. 
© of Total Expenses 

Total Aircraft Oper. Expenses 


Alaskan 
Airlines 


Flying Operations 

% of Total Expenses 
Direct Maint.—Flight Equip. 
© of Total Expenses 
Depreciation—Flight Equip. 
% of Total Expenses 

Total Aircraft Oper. Expenses 


Total Scheduled 

Airline Industry 
Flying Operations 
©¢ of Total Expenses 

Flight Equip. 

© of Total Expenses 


Direct Maint. 
c 
Depreciation—Flight Equip. 
% of Total Expenses 

Total Aircraft Oper. Expenses 


1947 

ne 2 
18.8 

$ 537 
14.4 

$ 259 

6.9 

$1,500 


an ™ « 
oie 
Vic w 


9.6 
$14 
26.9 
$32 


$53,189 
25.4 
$21,997 
10.5 
$18,580 
8.9 
$93,766 


$142,029 
23.9 
$ 64,900 
10.9 
$ 56,002 
9.4 
$262,931 


1948 


946 
21.3 
603 
13.6 
330 
7.4 
1,879 


225 


67,163 
28.5 
24,241 
10.3 
19,589 
8.3 
110,993 


3.138 
38.9 
923 
11.4 
810 
10.0 
4,871 


179,938 
26.7 
74,199 
11.0 
61,719 
9.1 
315,856 


1949 


1,091 
22.6 
551 
11.4 
331 
6.9 
1,973 


151 
29.6 
83 
16.3 
105 
20.6 
339 


72,347 
28.6 
26,311 
10.4 
23,676 
9.4 
122,334 


3,440 
33.8 
1,342 
13.2 
987 
9.7 
5,769 


203,326 
28.0 
81,755 
11.3 
66,485 
9.2 


351.566 


1950 


1,221 
23.1 
543 
10.3 
359 
6.8 
2,123 


205 
28.0 
117 
16.0 
123 
16.8 
445 


70,980 
28.6 
26,158 
10.5 
25,638 
10.3 


122,776 


3,020 
31.1 
1,591 
16.4 
880 
9.1 
5,491 


215,816 
28.7 
85,589 
11.4 
67,922 
9.0 
369,327 
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1951 


1,468 
24.2 
644 
10.6 
253 
4.2 


2,365 


135 
18.7 
182 
25.2 
76 
10.5 
393 


75,031 
27.8 
28,856 
11.1 
24,263 
9.0 
129,150 


4,160 
31.6 
2,257 
17.2 

71 
» 


7,135 


252,207 
28.7 
103,794 
11.8 
68,196 
7.8 


424,197 


1952 


1,623 
27.2 
580 
9.7 
143 
2.4 


2,346 


264 
25.1 
213 
20.3 
128 
12.2 


605 


87,368 
28.7 
33,043 
10.9 
26,480 
8.7 
146,891 


1,634 
28.4 
2,744 
16.8 
741 


8,119 


300,667 
28.8 
128,483 
12.3 
87,325 
8.4 
516,475 


1953 


1,875 
27.7 
625 
9.2 
392 
5.8 
2,892 


540 
22.8 
481 
20.3 
456 
19.3 
1,477 


91,489 
28.8 
32,808 
10.3 
26,723 
8.4 
151,020 


5,479 
30.0 
2,673 
14.7 
863 
4.7 
9,015 


350,059 
29.5 
137,882 
11.6 
110,182 
9.3 


598,123 


1954 1955 
1,908 1,942 
27.0 26.5 
712 716 
10.1 9.8 
482 488 
6.8 6.7 
3,102 3,146 
583 611 
22.1 20.7 
533 566 
20.2 19.2 
391 405 
14.8 13.7 
1,507 1,582 
98,755 108,553 
29.7 29.7 
30,813 34,850 
9.3 9.5 
27,799 27,547 
8.4 7.5 
157,367 170,950 
5,224 7,232 
28.9 33.0 
2,581 3,288 
14.3 15.0 
1,087 899 
6.0 4.1 
8,892 11,419 
383,949 438,934 
29.7 30.0 
143,693 173,547 
11.1 11.8 
125,996 121,383 
9.7 8.3 
653,638 733,864 
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DISTRIBUTION OF GROUND AND INDIRECT EXPENSES 
U. §. Scheduled Airlines, 1947-1955 (In Thousands of Dollars ) 


Domestic Trunk 
Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


Local Service 
Airlines 
Ground Operations 
Ground and Indirect Maintenance 
Passenger Service 
Traffic and Sales 
Advertising and Publicity 
General and Administrative 
Depreciation—Ground Equipment 


Total—Ground and Indirect Expenses. 


Territorial 

Airlines 
Ground Operations 
Ground and Indirect Maintenance 
Passenger Service 
Traffic and Sales 
Advertising and Publicity 
General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


Helicopter 

Airlines 
Ground Operations wid 
Ground and Indirect Maintenance 
Passenger Service 
Traffic and Sales 
Advertising and Publicity 
General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


International and 


Overseas Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


1947 


$ 59,464 


nn 


nny 


Sh 


$2 


$ 


GA YS 


a ee 


ah 


32,812 
28,669 
42,644 

9,486 
31,052 

6,060 
10,187 


1,650 

740 
261 
660 
251 
902 
$ 123 
$4,587 


eS es 


eS ee Lo 


st 


767 
342 
97 
385 
50 
502 
96 
$2,239 


ee ae 


aA D 


€ 
wn 


6 


FAD 


a Le ie dd 


30,460 
17,805 
13,084 
21,996 

6,745 


_ 


> 


2 
,716 
28 


5 


wv NM Ww 


1948 


64915 
33,515 
29,151 
42,668 
12,343 
31,217 
7,678 
221,487 


2,682 
1,114 
540 
1,053 
386 
1,436 
270 


7,481 


904 
357 
140 
441 
42 
567 
103 
2,554 


33 
39 


31,005 
20,219 
14,034 
25,350 
7,861 
22,887 
2,938 
124,294 
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1949 


66,623 
33,404 
27,778 
45,661 
13,533 
30,894 

7,585 


225,478 


3,743 
1,339 
825 
1,771 
634 
1,792 
295 


10,399 


922 
349 
165 
528 
100 
682 
113 
2,859 


50 


33,168 
20,934 
14,617 
25,560 
10,171 
22,600 
3,479 
130,529 


1950 


68,541 
33,653 
30,870 
18,079 
14,566 
33,651 
6,941 
236,301 


4,969 
1,823 
1,090 
2,434 
807 
2,367 
344 
13,834 


906 
399 
190 
681 
151 

743 

93 
3,163 


98 
66 


31,618 
17,282 
14,589 
25,886 
10,628 


1951 


79,265 
11,110 
42,563 
58,024 
16,211 
40,816 

6,279 


284,268 


6,229 
2,496 
1,671 
3,943 
1,072 
3,247 
440 
19,098 


1,040 
133 


223 


108 
89 


119 
11 
328 


34,916 
20,014 
17,511 
29,821 
11,374 
23,903 
3,041 
140,580 


1952 


94,606 
50,856 
47,045 
70,253 
18,880 
16,874 
6,807 
335,321 


7,254 
3,150 
1,944 
4,868 
1,172 
3,682 
184 
22,554 


1,002 
384 
213 
881 
167 
899 
81 


3,627 


138 
124 


164 
16 


39,726 
21,188 
19,554 
34,945 
12,541 
26,754 
2,668 


157,376 


1953 


107,044 
56,940 
53,115 
81,472 


8,406 
3,596 
2,218 
6,099 
1,340 
1,028 
546 
26,233 


1,212 
i182 
210 
768 
143 
953 
97 
3,865 


890 


12,189 
>> ?19 
20,027 
37.727 
13,692 
27,931 
3,102 


166,887 


1954 


119,207 
61,441 
$8,235 
89,288 
24,861 
57,744 
10,411 


421,077 


8,753 
3,666 
2,389 
6.895 
1,449 
1,330 
535 


28,017 


28,970 
3,434 


175,321 





1955 


133,231 
68,7 46 
72,978 
103,882 
30,809 
68,599 
11,430 
189,665 


842 
204 
963 
116 
4,190 


24,236 
26,716 
15,872 
16,095 
31,377 

3.526 


194,872 











DISTRIBUTION OF GROUND AND INDIRECT EXPENSES (continued) 
U. S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1947 1948 1949 1950 1951 1952 1953 1954 1955 
Alaskan 
Airlines 
Ground Operations $ 845 988 966 1,411 2,182 2,449 2,612 1,224 
Ground and Indirect Maintenance $ 525 1,001 774 1,429 1,923 1,919 1,997 2,010 
Passenger Service S 268 370 358 501 694 797 696 771 
Traffic and Sales $ 435 598 199 699 1,170 1,364 1,384 1,321 
Advertising and Publicity $ 102 116 135 175 209 297 265 275 
General and Administrative $ 903 1,180 1,332 1,591 1,767 2,100 1,952 1,582 
Depreciation—Ground Equipment $ 121 156 148 204 264 302 308 310 
Total—Ground and Indirect Expenses ‘ $3,199 4,409 4,212 6,010 8,209 9,228 9,214 10,493 
Total Scheduled 
Airline Industry 
Ground Operations $ 92,344 100.384 105,494 107,098 122,969 144,908 161,583 175,571 195,699 
Ground and Indirect Maintenance $ 51,705 55,769 57,077 53,997 65,571 77,625 85,373 90,103 99,605 
Passenger Service $ 42,111 $4,133 43,755 47,097 62,469 69,450 76,378 83,905 103,416 
Traffic and Sales S 65,685 69,947 74,118 77,579 93,345 112,117 127,456 138,984 159,676 
Advertising and Publicity $ 16,532 20,736 24,556 26,289 29,005 32.972 37.516 41,020 49,079 
General and Administrative S$ 55,187 57,053 57,211 60,375 70,563 80,140 87,577 94,316 107,389 
Depreciation—Ground Equipment $ 8,997 11,114 11,634 10,910 10,064 10,320 12,592 14,837 15,981 


Total—Ground and Indirect Expenses... $332,561 359,136 373,845 383,345 453,986 527,532 588,475 638,736 730,845 


SUMMARY OF PROFIT OR LOSS 
U. S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1947 1948 1949 1950 1951 1952 1953 1954 1955 
Domestic Trunk 
Airlines 
Total Operating Revenues $352,490 413,353 459,783 524,109 658,521 768,015 878,793 978,214 1,133,289 
Total Operating I xpenses $373,390 411,278 435,157 461,538 552,581 672,892 790,421 878,758 1,009,835 
Net Operating Income $( 20,900) 2,075 24,626 62,571 105,940 95,123 88,372 99,456 123,454 
Net Income Before Income Taxes’. $(26,258) (1,413) 20,663 59,305 103,355 102,814 96,008 102,161 133,330 
Income Taxes S (6,016) 3,583 7,285 28,426 59,858 19,280 47,624 50,671 70,229 
Net Profit or Loss $(20,242) (4,996) 13,378 30,879 13,497 53,534 18,484 51,490 63,101 
Local Service 
Airlines 
Total Operating Revenues S$ 8411 15,921 21,418 27,683 36,741 2,379 19,358 54,473 57,141 
Fotal Operating Expenses $ 9,017 15,578 21,871 27,089 35,939 13,497 50,903 53,106 56,852 
Net Operating Income S$ (606) 343 (453) 594 802 (1,118) (1,545) 1,367 289 
Net Income Before Income Taxes' $(1,182) (486) (1,283) (176) 6O1 (345) (2,080) 1,212 65 
Income Taxes & (fh 94 168 399 399 141 (47) 254 205 
Net Profit or Loss $(1,105) (580) (1,451) (575) 202 (486) (2,033) 958 (140) 


Net income before income taxes is adjusted for nonoperating items. 


() Denotes red figure 
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SUMMARY OF PROFIT OR LOSS (continued) 
U. §. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


Territorial 
Airlines 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes’ 
Income Taxes 


Net Profit or Loss 


Helicopter 
Airlines 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes’ 
Income Taxes 

Net Profit or Loss 


International and 
Overseas Airlines 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes’ 
Income Taxes 

Net Profit or Loss 


Alaskan 
Airlines 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes’ 
Income Taxes 

Net Profit or Loss 


Total Scheduled 
Airline Industry 


Total Operating Revenues 
Total Operating Expenses 
Net Operating Income 

Net Income Before Income Taxes' 
Income Taxes 


Net Profit or Loss 


1947 


$3,901 
3,739 
162 
124 
35 

89 


FT FAAGA GS 


rr *F 
a 
4 


wu = 
te 


4 
~~ Rr 

wt iv 
— 


es 


ft 
~ 
tw 
tw 
~ 


$209,010 

$209,294 
(284) 
(4,473) 

651 
(5,124) 


ee 


nw 


$573,849 
$595,492 
$(21,643) 
S(41,811) 
$ (5,407) 
$( 26,404) 


1948 


4,650 
4,433 
217 
167 
65 


102 


249,234 
235,287 
13,947 
8,780 
2,415 


6,365 


691,879 
674,992 
16,887 
7,215 
6,183 
1,032 


1949 


i,778 

4,832 
(54) 
(132) 

- 
(189) 


252,863 
21,292 
8,816 
1,362 
7,45 j 


8,496 
10,178 
(1,682) 
(1,817) 

15 


(1,832) 


769,152 
725,411 
$3,741 
26,231 
8,887 
17,344 


‘Net income before taxes is adjusted for nonoperating items. 


() Denotes red figures. 
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1956 


1950 


5,213 
5,286 

(73) 

(135) 


(138) 


798 


260,131 
248,323 
11,808 
13,631 
3,623 
10,008 


9,438 
9,703 
(265) 
(396) 
37 


(433) 


827,372 
752,672 
74,700 
72,265 
32,496 
39,769 


1951 


6,212 
6,067 
145 
125 


Sie 


i8 


892 
721 
171 
138 

42 


96 


287,799 
269,730 
18,069 
18,801 
7,063 
11,738 


12,142 


13,145 


(1,003) 
(1,196) 


24 


(1,220) 


1,002,307 
878,183 
124,124 
121,824 
67,463 
54,361 


1952 


6,246 
5,973 
273 
254 
88 
166 


1,046 

1,050 
(4) 
(50) 

40 
(80) 


314,918 
304,267 
10,651 
14,380 
6,651 


=~ 
»729 


15,961 

16,428 
(367) 
(78) 

373 


(451) 


1,148,565 
1,044,007 
104,558 
116,975 
56,563 
60,412 


1953 


6,726 
6.757 
(31) 
(10) 
(51) 
il 


337,286 
317,907 
19,379 
23,4393 
10,865 
12,528 


19,300 
18,243 
1,057 
873 
113 
760 


1,294,068 
1,186,598 
107,490 


59,780 


1954 


6,788 

7,078 
(290) 
(454) 
(27) 
(427) 


3,069 
2,638 


358.856 
342,688 
26,168 
29,723 
13,047 
16,676 


19,206 
18,106 
1,100 
1,126 
232 


894 


1,420,606 
1,292,374 
128,232 
134,121 
64,440 
69,781 





1955 


7,114 
7.336 
(222) 
(118) 
8 


(126) 


384,953 
365,822 
19,140 
23,481 
10,314 
13,167 


22,393 
21,912 
isl 
651 
367 
284 


1,608,245 
1,464,709 
144,535 
157,956 
$1,326 
76,630 























ASSETS, LIABILITIES AND CAPITAL 


U. S$. Scheduled Airlines, for selected years (In Thousands of Dollars) 


1948 1950 1952 1954 1955° 
Domestic Trunk Airlines 
Assets 
Current Assets $171,860 203,952 344,115 358,375 418,408 
Flight Equipment $299,261 274,803 576,787 782,816 868,270 
Depreciation $110,910 173,183 258,431 394,292 458,317 
Flight Equipment—Net $188,351 201,620 309,356 388,524 409,953 
Ground Property and Equipment—Net S$ 73,722 59,265 76,506 90,371 96,563 
Property and Equipment—Net $262,073 260,885 385,862 478,895 506,516 
Deferred ( harges S$ 16,497 16,361 8,194 9,211 10,274 
Other Assets $ 33,811 61,341 37,593 38,035 35,281 
Total Assets $484,241 542,539 775,764 884,516 970,479 
Liabilities and Capital 
Current Liabilities $ 99,837 130,107 231,760 241,942 270,746 
Long Term Debt $167,404 135,842 168,247 185,093 169,097 
Operating Reserves $ 2,387 3,971 4,169 5,796 8,531 
Capital Stock $121,313 123,469 145,135 139,460 110,017 
Capital Surplus $ 60,573 64,644 89,028 91,845 128,509 
Earned Surplus S$ 13,943 67,179 133,532 207,947 246,621 
Other Liabilities and Capital $ 18,784 17,327 3,893 12,533 36,958 
Total Liabilities and Capital $484,241 542,539 775,764 884,516 970,479 
Local Service Airlines 
Assets 
Current Assets $ 5,279 7,577 10,359 11,927 11,732 
Flight Equipment S$ 5,671 10,056 16,404 17,693 21,063 
l Jeprec iation S 2,396 5,020 6,788 9,873 10,950 
Flight Equipment—Net $ 3,275 5,036 9,616 7,280 10,113 
Ground Property and Equipment—Net $ 2,016 1,882 3,722 2,735 3,282 
Property and Equipment—Net $ 5,291 6,918 13,338 10,555 13,395 
Deferred Charges S$ 1,349 1,743 1,209 1,018 886 
Other Assets S 819 521 917 573 845 
Total Assets $12,748 16,759 25,823 24,073 26,861 
Liabilities and Capital 
Current Liabilities S$ 3,333 6,542 10,346 10,666 11,116 
Long Term Debt S 1,590 1,485 3,575 1,931 3.650 
Operating Reserves S$ 105 287 357 616 728 
Capital Stock S 4,832 6,948 7,218 6,720 6,717 
Capital Surplus S 4,454 4,193 5,633 4,654 4,319 
Earned Surplus $(1,665) (2,815) (1,821) (556) (91) 
Other Liabilities and Capital $s 89 129 515 42 422 
Total Liabilities and Capital $12,738 16,759 25,823 24,073 26,861 
Territorial Airlines 
Assets 
Current Assets $1,333 1,649 1,900 1,577 968 
Flight Equipment $2,411 2,300 4,338 6,354 5,824 
Depreciation $1,261 1,653 2,277 2,899 2,908 
Flight Equipment—Net $1,150 647 2,061 3,455 2,916 
Ground Property and Equipment—Net $S 530 487 887 630 467 
Property and Equipment—Net $1,680 1,134 2,948 4,085 3,383 
Deferred Charges S$ 85 72 268 161 188 
Other Assets S 65 227 526 9 15 
Total Assets $3,163 3,082 5,642 5,832 4,554 
Liabilities and Capital 
Current Liabilities S 486 466 1,601 1,751 1,717 
Long Term Debt $ 4 ‘ 1,222 1,725 1,379 
Operating Reserves S$ 62 47 79 84 20 
Capital Stock $1,845 1,845 2,775 2,776 1.981 
Capital Surplus $ 372 372 372 386 832 
Earned Surplus $ 305 278 (419) (895) (1,378) 
Other Liabilities and Capital $ 89 74 12 5 3 
Total Liabilities and Capital $3,163 3,082 5,64? 5,832 1,554 


Data for 1955 are as at Sept. 30th. 
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ASSETS, LIABILITIES AND CAPITAL (continued) 


U. S. Scheduled Airlines, for selected years (In Thousands 


Helicopter Airlines 


Assets 
Current Assets 
Flight Equipment 
Depreciation 

Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 

Total Assets 


Liabilities and Capital 
Current Liabilities 
Long Term Debt 
Operating Reserves 
Capital Stock 
Capital Surplus 
Earned Surplus 
Other Liabilities and Capital 
Total Liabilities and Capital 


International and Overseas Airlines 


Assets 
Current Assets 
Flight Equipment 
Depreciation 
Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 


Total Assets 
Liabilities and Capital 


Current Liabilities 

Long Term Debt 

Operating Reserves 

Capital Stock 

Capital Surplus 

Earned Surplus 

Other Liabilities and Capital 
Total Liabilities and Capital 


Alaskan Airlines 


Assets 
Current Assets 
Flight Equipment 
Depreciation 

Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 

Total Assets 


Liabilities and Capital 
Current Liabilities 
Long Term Debt 
Operating Reserves 
Capital Stock 
Capital Surplus 
Earned Surplus 
Other Liabilities and Capital 
Total Liabilities and Capital 


Data for 1955 are as at Sept. 30th. 


1948 


$366 


S 71,748 
S 94,782 
S 32,398 
S 62,384 
$ 15,030 
S 77,414 
S 24,909 
S 30,403 
$204,474 


S 31,477 
S 5,800 
S 5,438 
S 7,665 
S 430,518 
S 18,691 
$104,885 
$204,474 


$3,203 
$4,146 
$1,743 
$2,403 
$1,197 
$3,600 
$ 177 
S$ 262 
$7,242 


S 2,685 
s {08 
S$ 175 
S 1,746 
S$ 3,256 
$(1,073) 
$ 45 
S$ 7,24 


Ww J 


page 18 Air Transport Facts and Figures, 1956 





1950 


NN Ww 
iw mR onc 
Nae Vine wh 


4 


w @ 


4d 


69 


93,957 
143,489 
55,495 
77,994 
12,2341 
90,225 
25,688 
9,190 
219,070 


62,828 
26,024 
19,803 
219,070 


2,800 
4,629 
3,125 
1,504 
1,125 
2,629 

130 

281 
5,840 


2,571 
{75 
313 

1,833 

3,248 


(2,626) 


26 
5,840 


of Dollars) 


1952 


900 
1,371 
385 
986 
105 
1,091 
263 
113 
2,367 


430 
138 

; 
816 
974 


5 


2,367 


79,437 
164,524 
76,243 
88,281 
12,775 
101,056 
20,706 
16,554 


217,753 


66,986 
27,955 

6,314 
10,895 
62,828 
33,584 

9,191 


217,753 


4,141 
5,856 
4,026 
1,830 
2,212 
4,042 
230 
255 
8,668 


4,878 
1,634 
388 
2,258 
3,121 

(3,648) 
37 


8,668 


1954 


2,659 
2,285 
1,176 
1,109 
158 
1,267 
145 
42 


4,113 


656 
204 
33 
899 
1,998 
309 
14 
4,113 


99,695 
193,798 
91,061 
102,737 
13,380 
116,177 
1,685 
21,273 


241,770 


$1,341 
29,575 

3,637 
14,068 
62,880 
17,184 

1,085 


241,770 


10,279 


» 


449 
419 
342 
2,680 
3,800 
(1,593) 
182 
10,279 


1955 


3 
x 


119,706 


212,540 


113,761 


6,219 
6,957 
5.076 
1,881 
2,307 
1,188 
342 
37 > 


11,121 


3.808 
001 
147 
944 
3,578 
(832) 


tv 


11,121 























ASSETS, LIABILITIES AND CAPITAL (continued) 
U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1948 1950 1952 1954 1955" 
Consolidated Industry 
Assets 
I Fe i siiitteiccinicsiniantininiinnait fee Se $253,486 310,247 440,852 478,824 559,552 
Flight Equipment $406,568 525,805 760,280 1,011,197 1,117,117 
Depreciation $148,802 238,761 348,150 504,608 577,300 
Flight Equipment—Net $257,766 287,044 412,130 506,589 539,817 
Ground Property and Equipment-—Net $ 92,505 75,022 96,207 109,499 116,501 
Property and Equipment—Net $350,271 362,066 508,337 616,088 656,318 
Deferred Charges $ 43,106 44,065 30,870 15,392 17,022 
Other Assets S 65,361 71,644 55,958 60,279 64,464 
Total Assets =. $712,224 788,022 1,036,017 1,170,583 1,297,356 
Liabilities and Capital 
Current Liabilities . $137,915 192,378 316,001 339,805 378,997 
Long Term Debt $175,206 179,052 202,771 219,947 220,509 
Operating Reserves S 8,167 10,394 11,311 10,508 13,791 
Capital Stock $137,695 145,546 169,097 165,503 136,463 
Capital Surplus $ 99,173 135,285 161,956 165,563 202,356 
Earned Surplus S$ 30,176 88,008 161,233 252,396 301,424 
Other Liabilities and ¢ apital $123,892 37,359 13,648 16,867 43,816 
Total Liabilities and Capital cee $712,224 788,022 1,036,017 1,170,583 1,297,356 


' Data for 1955 are as at Sept. 30th. 


INTERCITY PASSENGER MILE MARKET 


Common Carriers and Private Automobile, 1947-1955 


(Millions of Passenger Miles) 


1947 1948 1949 1950 1951 1952 1953 1954 1955° 

Pullman & Air Travel 
Rail Pullman ; 12,261 11,015 9,349 9,340 10,226 9,504 7,950 6,850 6,430 
Domestic Trunk Lines 6,016 5,840 6,563 7,766 10,211 12,121 14,298 16,288 19,341 
Local Service Airlines 46 88 135 189 290 340 391 407 523 
Pullman and Air Combined 18,323 16,943 16,047 17,295 20,727 21,965 22,639 23,545 26,294 


Airline “¢ of € ombined Total 33.08 34.99 41.74 46.00 50.66 56.73 64.88 70.91 75.55 


Other Common Carriers 


Rail Coach 27,665 24,315 20,273 17,441 19,524 19,758 18,955 17,689 =17,315 
Intercity Motor Bus Lines 23,948 23,529 22,411 21,254 21,499 20,732 19,700 16,934 16,850 
Total 51,613 {7,844 {2,684 38,695 41,023 40,490 38,655 34,623 34,165 

Total Common Carrier 69,936 64,787 58,731 55,990 61,750 62,455 61,294 58,168 60,459 
% Airline of Common Carrier 8.67 9.15 11.40 14.21 17.01 19.95 23.96 28.70 32.86 
Private Intercity Automobile 272,958 287,423 316,774 337,339 379,324 410,300 432,100 549,000 575,000 


Total Common and 
Private Carrier 342,894 352,210 375,505 393,329 441,074 472,755 493,394 607,168 635,459 


Passenger Mile per Capita 2,392 2,412 2,528 2,619 2,919 2,988 3,068 3,742 3,812 


Estimated 
Not in millions 
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REVENUE PASSENGERS CARRIED 
U. S. Scheduled Airline Industry, 1947-1955 (In Thousands of Passengers ) 


Domestic Trunk 
Airlines 


Local Service 
Airlines 


Territorial 
Airlines 


Helicopter 
Airlines 


International and 
Overseas Airlines 


Alaskan 
Airlines’ 


Total Scheduled 
Airline Industry 


1947 


12,279 


236 


376 


1,360 


14,251 


1948 


12,324 


426 


418 


1,373 


111 


14,652 


1949 


14,021 


1,520 


16,723 


* Alaskan data for 1948 thru 1950 includes charter flights. 


AVERAGE PASSENGER FARE 


Intercity Common Carriers, 1947-1955 (In Cents Per 


Domestic 
Scheduled 
Airlines ' 
Coach or Tourist 
All Services 


Int’! Scheduled 
Airlines 


Coach or Tourist 
All Services 


Intercity 
Railroads 


First Class 
Coach 


Intercity 
Motor Busses 


‘Includes trunk, local service and territorial ; 


Estimated. 
n.a.—Not Available. 
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1947 


5.06 


1948 


8.01 


3.01 


> 29 


tirlines. 


1949 


3.96 


5.76 


3.14 
2.41 


1.84 
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1950 


15,978 


969 


477 


1,675 


144 


19,243 


1950 


~_ 


at - 


7 


1.88 


1951 


20,621 


1,481 


550 


2,033 


24,842 


Mile) 


1951 


4.45 
5.60 


1.94 


1952 


22,759 


1,736 


515 


2.362 


194 


27,566 


1952 


4.18 
5.55 


1953 


26,137 


553 


2,682 


31,625 


1953 


4.13 
5.43 


>. 
6.87 


1954 


29,526 


561 


2,888 


te 
ww 
a 


35,632 


1954" 


4.34 


5.3 


5.83 
6.79 


2.07 





1955 


34,466 


2,897 


591 


29 


3,376 


264 


£1,623 


1955 


4.36 
5.34 


n.a 
6.69 


3.31 


2.47 


2.06 


























NEW TYPE AIRCRAFT IN SCHEDULED SERVICE 


Operated as of December 31, 1955 and Cumulated Inventory, Actual and on Order 
through 1960 ...U.S. Domestic and International Airlines 























Number of Aircraft Cumulative Aircraft To Be Operated 
In Scheduled Service 
Aircraft Type as of 12/31/55 1956 1957 1960 
B-707 0 0 0 70 
CV-340 123 123 123 123 
CV-440 0 18 19 19 
DC-6 245 272 315 321 
DC-7 92 136 207 221 
DC-8 0 0 0 84 
Electra 0 0 0 107 
L-1049 63 81 81 81 
L-1649 0 0 25 25 
M -404 99 99 99 99 
Viscount 6 58 60 75 
Total 628 787 929 1,225 
AIRCRAFT OPERATED 
by U. S. Scheduled Airline Industry, as of December 31, for selected years 
1946 1952 1954 1955 
Number 
of : : ‘ 3 

Aircraft Type Engines Domestic’ Int'l’ Domestic’ Int'l’ Domestic’ Int'l’ Domestic’ Int’? 
Boeing | | | 

247-D 2 3 ie ee ee ee er es ee 

307-B 4 5 —_— . _ . ‘ a 

377 4 16 44 11 37 10 36 
Convair 

240 2 99 91 92 86 93 79 

340 2 25 121 32 122 32 
Douglas 

DC-3 2 470 63 381 41 299 41 302_—s| 10 

DC-4 4 158 50 124 101 109 76 89 | 78 

DC-6/6A/6B 4 161 124 185 179 173 226 

DC-7 4 61 41 63 53 
Lockheed 

Electra 2 ie ae See ee ee ee eee ee rr 

Lodestar 2 1 11 11 11 10 i 

Constellation { 2 31 101 64 102 58 80 76 

Super Const. { 24 14 39 29 53 65 
Martin | 

202/202A ae a a Me ee - nek oe 

404 2 wists nitenaie ee a are 100 altel 
Vickers 

Viscount 4 pines min wae © coon i wae |) seeeel a ern 

Total 673 147 1,058 479 1,155 590 1,118 655 














"Includes Domestic Trunk, Local Service and Territorial Airlines. 


Trunk Airlines who operate Domestic and International Routes usually have their aircraft certificated for both operations in order 
to use these aircraft interchangeably. The number of aircraft certificated for both operations and therefore, duplicated in the inter- 
national figures given above are as follows: 1946—16; 1952—253; 1954—434; 1955—443. 


Total Domestic for 1946 includes 10 Stinson. 
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AIRCRAFT OPERATIONS AT CAA AIRPORT TOWERS 


1947-1955 (In Thousands ) 


1947 1948 1949 1950 1951 1952 
Type of 
Flight Operation 
I ae 1,595 2,259 2,780 2,384 2,852 2,983 
EE ee 13,221 12,877 10,446 9,585 9,618 7,965 
Air Carrier eee 2,854 3,242 3,713 4,002 4,556 4,866 
Total vane 17,670 18,378 16,939 15,971 17,026 15,814 
% Air Carrier of Total...... 16.2 17.6 21.9 25.1 26.8 30.8 


NOTES: Air Carriers include scheduled and non scheduled operations. 
Each landing is counted as an operation as is also each take off. 


COMPARATIVE TRANSPORTATION SAFETY RECORD 
Passenger Fatality Rate Per 100,000,000 Passenger Miles, 1947-1955 


1947 1948 1949 1950 1951 1952 
Domestic Scheduled 
Airlines’ 
—  IEREETEESEED SE Peewee 199 83 93 96 142 46 
Rate Sere oe eee ae 3.2 1.3 1.3 1.1 1.3 0.4 
International 
Scheduled Airlines 
REE eno 20 20 0 48 31 94 
| es eae 1.1 1.0 a 2.1 1.1 3.0 
Motor Buses 
oe 140 120 120 100 130 100 
ERE RET ESEACESREE Eee eens 21 18 .20 17 -22 .16 
Railroad 
Passenger Trains 
REELS SUSAR a ane 75 52 29 184 150 14 
Rate LAUESESE SEVERE UNSESAE Sees .16 13 08 58 43 .04 
Passenger 
Autos and Taxis 
Fatalities miei 15,300 15,200 15,300 17,600 21,000 22,600 
Rate - = 2.3 2.1 2.0 2.2 2.4 2.8 


"Includes domestic trunk, local service and territorial airlines. 
n.a.—Not Available. 
p. —Preliminary 
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1953 


3,712 
7,7 19 
5,384 
16,815 
32.0 


1953 


86 
0.6 


16 


23,500 
2.9 


1954 


17,945 


30.8 


1954 


16 
0.09 


60 
ll 


-08 


22,500 


2.6 


1955 


4,975 
8,540 
5,983 
19,480 


30.7 


1955 


156 
0.78 


N 


0.04 


n.a. 


n.a. 


16p 
.06 p 


n.a. 


n.a. 








CLASSES OF UNITED STATES COMMERCIAL AIR CARRIERS 


At the present time there are seven recognized classes of air carriers in the air transport industry of the United States 
This classification is used by the Civil Aeronautics Board in connection with the economic regulation of the industry under the 
Civil Aeronautics Act ts based largely on the scope of operations authorized or allowed by that Act. Classes One to Six have 


certificates of convenience and necessity and conduct regularly scheduled services 





1. The Domestic Trunk Lines include those air carriers which presently have permanent operating rights within the conti- 
nental United States. These rights derive largely from operations by present or predecessor companies antedating the Civil 
Aeronautics Act of 1938 which granted them “grandfather rights." There are currently twelve trunk lines, most of which 
operate high-density traffic routes between the principal traffic centers of the United States. 


American Continental National Trans World 
Braniuf Delta-C&S Northeast United 
Capital Eastern Northwest Western 


Colonial 


2. The Domestic Local Service Lines have, with one exception, been certificated since 1945. These carriers operate routes 
of lesser traffic density between the smaller traffic centers and between these centers and principal centers. The fourteen local 
service lines in 1955 were: 


Allegheny Frontier Ozark Southwest 
Bonanza Lake Central Piedmont Trans Texas 
Braniff Mohawk Southern West Coast 
Central North Central 


3. The International and Overseas Lines include all U. S. flag air carriers operating between the United States and 
foreign countries other than Canada. Some of these carriers conduct operations between foreign countries and some are 
extensions of domestic trunk lines into Mexico and the Caribbean. 


American Eastern Pacific Northern South Pacific* 
Branift Mackey’* Pan American Trans World 
Caribbean Atlantic Midet* Pan American-Grace U. M. C. A.’ 
Colonial National Resort’ United 
Delta-C&S Northwest Samoan’* 


4. The Territorial Lines include two groups of carriers. The Insular Lines operate in the U. S. Island possessions in the 
Pacific and the Caribbean and the Alaskan Lines operate between the U. S. and Alaska and within Alaska. 


Insular Lines tlaskan Lines 
Operating between the U. S. and 
Alaska Operators within Alaska 
Hawaiian Alaska Pacific Northern Alaska Howard J. Mays 
Trans-Pacific Northwest Pan American Alaska Coastal Northern Consolidated 
Bristol Bay Pacific Northern 
Byers Pan American 
Cordova Reeve Aleutian 
Ellis Wien 


5. The Helicopter Airmail Lines presently operate between airports, central post offices, and suburbs in New York, Chicago 
and Los Angeles. Originally certificated as exclusive mail carriers, some of them now fly passengers, air freight and air express. 
These carriers hold temporary certificates and are considered to be experimental in nature. 


Helicopter Air Service Los Angeles Airways New York Airways 


6. The All Cargo Lines operate under special temporary certificates authorizing scheduled cargo flights between designated 
areas in the U. S., and in one case to the Caribbean and in another to Europe. These carriers cannot carry either air mail or 


passengers. 


Aerovias Sud Americana Riddle Slick 
Flying Tigers Seaboard & Western 


7. Non-certificated Air Carriers include a diversified group of operators who, with the exception of the air taxi operators 
and air freight forwarders, are not authorized to engage in regularly scheduled service. They are described in the CAB 1954 
Annual Report as follows: 

Operators of various types of air services have been authorized by the Board through the exemption process, rather than 
through the requirement that a certificate of convenience and necessity be obtained. At present this group includes: 


Large irregulars and irregular transport carriers naiiioes 53 
Air Taxi operators (includes 50 Alaskan) ieee 1,589 
Alaska pilot-owners ane a 153 
Air freight forwarders ‘ , sited cceaiaiaiancaiie 62 


Certificated cruise carrier. 
Certificated non-mail carriers. Statistical data of these carriers are not included in the following statistical tables. 
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AIR TRANSPORT ASSOCIATION OF AMERICA 


Officers Directors 
Stuart G. Tipton, President G. T. Baker (NAL) 
Milton W. Arnold, V. P., Operations & Engineering H. N. Carr (NCA) 
Willis Player, V. P., Public Relations R. L. Cummings, Jr. (NYA) 
E. F. Kelly, V. P., Finance G Accounting G. FE. Gardner (NEA) 
Stanley Gewirtz, V. P., Assistant to the President C. A. Myhre (FAL) 
Warren N. Martin, V. P., Public Affairs W. A. Patterson (UAL) 
Frank J. Macklin, Assistant V. P., Traffic W. L. Pierson (TWA) 
J. D. Durand, Secretary E. V. Rickenbacker (EAL) 
J. F. Hintersehr, Treasurer R. F. Six (CAL) 

C. R. Smith (AAL) 
Member Airlines J. T. Trippe (PAA) 


Alaska Airlines, Inc., Nelson David, Pres., 2320 Sixth Avenue, Seattle 1, Washington 

Alaska Coastal Airlines, O. F. Benecke, Co-Manager, 2 Marine Way, Juneau, Alaska 

Allegheny Airlines, tnc., Leslie O. Barnes, Pres., Washington National Airport, Washington 1, D. C. 
American Airlines, Inc., C. R. Smith, Pres., 100 Park Avenue, New York 17, New York 

Bonanza Air Lines, Inc., Edmund Converse, Pres., McCarran Field, P. O. Box 391, Las Vegas, Nevada 

Braniff Airways, Inc., C. E. Beard, Pres., Love Field, Dallas 19, Texas 

*Canadian Pacific Airlines, Ltd., G. W. G. McConachie, Pres., Sea Island Airport, Vancouver AMP, B. C., Canada 
Capital Airlines, tnc., ]. H. Carmichael, Pres., Washington National Airport, Washington 1, D. C. 

*Caribbean Atl. Airlines, Inc., Dionisio Trigo, Pres., P. O. Box 6035, Loiza Street Station, Santurce, Puerto Rico 
Central Airlines, Inc., Keith Kable, Pres., Meacham Field, Ft. Worth 7, Texas 

Colonial Airlines, Inc., Branch T. Dykes, Pres., 230 Park Avenue, New York 17, New York 

Continental Air Lines, Inc., Robert F. Six, Pres., Stapleton Airfield, Denver 7, Colorado 

Cordova Airlines, Merle K. Smith, President & General Magr., P. O. Box 1499, Anchorage, Alaska 

Delta-C&S Air Lines, Inc., C. E. Woolman, President & General Mer., Municipal Airport, Atlanta, Georgia 


Eastern Air Lines, Inc., E. V. Rickenbacker, Chairman of the Board & General Mer., 10 Rockefeller Plaza, New York 20, 


New York 

Ellis Air Lines, R. E. Ellis, President & General Manager, Box 1059, Ketchikan, Alaska 

Frontier Airlines, C. A. Mybre, Pres., Stapleton Airfield, Denver 7, Colorado 

*Hawaiian Airlines, Ltd., A. D. Lewis, Pres., P. O. Box 3827, Honolulu 1, T. H. 

Helicopter Air Service, Inc., John S. Gleason, President & Treasurer, 5240 W. 63rd Street, Chicago 38, Illinois 
Lake Central Airlines, Gwin Hicks, Pres., Weir Cook Municipal Airport, Indianapolis 44, Indiana 

Los Angeles Airways, Inc., C. M. Belinn, Pres., Box 10155, Airport Station, Los Angeles 45, California 

Mackey Airlines, Inc., Joseph C. Mackey, Pres., Broward County International Airport, Ft. Lauderdale, Florida 
Mohawk Airlines, Inc., Robert E. Peach, Pres., Cornell University Airport, Ithaca, New York 

National Airlines, Inc., G. T. Baker, Pres., 3240 N. W. 27th Avenue, Miami 42, Florida 

New York Airways, Inc., Robert L. Cummings, Jr., P. O. Box 426, La Guardia Airport Station, Flushing 71, New York 
North Central Airlines, Inc., Hal N. Carr, Pres., 6201 34th Avenue, So. Minneapolis 23, Minnesota 

Northeast Airlines, Inc., George E. Gardner, Pres., Logan International Airport, E. Boston 28, Massachusetts 
Northern Consolidated Airlines, Inc., Raymond I. Petersen, President & Gen. Mar., 414 Fourth Avenue, Anchorage, Alaska 
Northwest Airlines, Inc., D. W. Nyrop, Pres., 1885 University Avenue, St. Paul 1, Minnesota 

Ozark Air Lines, Inc., Laddie H. D. Hamilton, Pres., Box 7, Lambert Field, St. Louis 21, Missouri 

Pacific Northern Airlines, A. G. Woodley, Pres., 1626 Exchange Bldg., Seattle 4, Washington 

Pan American-Grace Airways, Inc., Andrew B. Shea, Pres., 135 E. 42nd Street, New York 17, New York 

Pan American World Airways, Inc., ]. T. Trippe, Pres., 135 E. 42nd Street, New York 17, New York 

Piedmont Airlines, T. H. Davis, Pres., Smith Reynolds Airport, Winston-Salem 1, North Carolina 

Reeve Aleutian Airways, Inc., Robert C. Reeve, President & Supt.-Operations, 420 D Street, Box 559, Anchorage, Alaska 
Resort Airlines, Inc., Harold L. Grabam, Jr., Suite 326, 1346 Connecticut Ave., N.W., Washington 6, D. C. 

*Riddle Airlines, inc., John Paul Riddle, Pres., P. O. Box 535, Miami Intl. Airport Branch, Miami 48, Florida 

*Slick Airways, Inc., D. W’. Rentzel, Chairman of the Board, 3000 N. Clybourn Avenue, Burbank, California 

Southern Airways, Inc., Frank W. Hulse, Pres., 1140 Brown Marx Building, Birmingham, Alabama 

Southwest Airways Co., John H. Connelly, Pres., San Francisco Intl. Airport, San Francisco, California 

*The Flying Tiger Line, Inc., Robert W. Prescott, Pres., Lockheed Air Terminal, Burbank, California 
*Trans-Canada Air Lines, W. Gordon Wood, Vice President-Traffic, Room 442, International Aviation Bldg., 1080 University 

Street, Montreal 3, Que., Canada 

Trans-Texas Airways, R. E. McKaughan, Pres., 1221 Commerce Bldg., Houston 2, Texas 

Trans World Airlines, Inc., Warren Lee Pierson, Chairman of the Board, 806 Connecticut Avenue, Washington 5, D. C. 
United Air Lines, W. A. Patterson, Pres., 5959 S. Cicero Avenue, Chicago 38, Illinois 

West Coast Airlines, Inc., Nick Bez, Pres., Boeing Field, Seattle 8, Washington 

Western Air Lines, Inc., T. C. Drinkwater, Pres., 6060 Avion Drive, Los Angeles 45, California 

Wien Alaska Airlines, Sigurd Wien, President & General Manager, Box 649, Fairbanks, Alaska 


*Associate Members 
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BUSINESS IS GOOD BUT PROFITS ARE LOW 





More Foreign Airlines Moving Into Black 


Use of modern transports, such as Viscount, Britannia, Convair 440, 
DC-7C and Super Connie, increases traffic and cuts costs. 


By ANTHONY VANDYK 


With demand continuing to rise 
apace with capacity, the airlines of the 
world are enjoying their greatest pros- 
perity ever. Every five seconds of the 
day and night an aircraft takes off 
on a scheduled flight somewhere in 
the world. The planes are well filled, 
with load factors on _ international 
flights averaging over 60°. Most air- 
lines are making money. 

Despite the prosperous appearance 
of international airline operations to- 
day, a closer examination of the scene 
shows that the facade is somewhat de- 
ceptive. While the rate of increase in 
traffic is definitely healthy, profit mar- 
gins remain very low. Outside the 
United States airline profits average 
well under 1% of total revenues. None- 
theless, even though their profits are 
small, more and more foreign airlines 
are moving into the black. 

* An encouraging sign is that short- 
haul routes are beginning to become 
profitable. British European Airways, 
the world’s largest all-short-haul opera- 
tor, reported a profit ($176,550) for its 
1954-55 fiscal year after having been 
heavily in the red since its establishment 
in 1946, 

The main factor in the achievement 
of the profit was that total expendi- 
ture was held down to only 3.2% more 
than in the previous year, while output 
was expanded by 17.6% and revenue 
by 16%. This was chiefly made pos- 
sible by the increased number of larger 
and more economic aircraft. 


Modern Transports Lower Costs 

BEA has shown that the use of a 
modern transport like the Viscount 
owers operating costs as well as at- 
tracing additional traffic. In all parts 
of the world the swing to new aircraft 
has been accompanied by a rise in 
profits. The five transport types cur- 
rently being delivered are the Bristol 
Britannia, Convair 440 Metropolitan, 
Douglas DC-7C, Lockheed Super Con- 
stellation (L-1049G and L-1049H) and 
Vic kers Viscount. 

* Despite the deliveries of new 
types, most of the world’s airlines still 
have large fleets of aircraft of pre- 
World War II design. Even BEA, which 


many believe to be an_all-Viscount 
operator, has over forty DC-3s. Air 
Fran has 17 DC-4s and 38 DC-3s. 
Trans-Canada Air Lines still has 26 
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DC-3s. In Brazil alone there are some 
150 DC-3s in airline service. 

The DC-3 continues to be the air- 
lines’ workhorse in all of the less de- 
veloped areas of the world and there 
seems no likelihood of it being sup- 
planted for many years. 

While at one extreme the DC-3 
dominates, at the other the Douglas 
DC-6/7 and the Lockheed Constella- 
tion/Super Constellation rule the roost 
and are likely to continue to do so for 
several years to come. On the main 
trunk routes of the world the Wright 
Turbo Compound-powered DC-7s and 
Super Constellations set the pace, backed 
by the older DC-6s, DC-6Bs and Con 
stellations. 

® In the summer of 1955 PAA and 
Panagra introduced the DC-7B on inter- 
national route, immediately clipping 
hours off previous schedules. This model 
is not going into large-scale use. The 
only other international operator using 
it is South African Airways. 

Most of the DC-7 series ordered for 
international use are of the DC-7C type 
with the new wing. PAA will start 
DC-7C service on the Atlantic this sum- 
mer and within the next twelve months 
the new Douglas model will be in trans- 
itlantic service with BOAC, KLM, 
SABENA, SAS and Swissair. 

At present 
more Super Constellations in interna 
tional operation than there are DC-7 
series aircraft. The latest passenger ver- 
sion of the Lockheed transport, the 


there are considerably 


Super G, has been particularly successful 
while the 1649 version with a new wing 
looks as though it may represent the 
ultimate in piston-engine aircraft. It has 
been ordered by TWA, Air France, LAI 
and Lufthansa for delivery starting next 
year. 

The DC-7C and the L-1649 will 
make possible non-stop transatlantic 
flights in both directions throughout the 
year. On other routes they will cut 
travel time by reducing the number of 
intermediate stops. Their range will pay 
off particularly on the so-<alled “polar” 
routes between the U.S. west coast and 
Europe and between Europe and Japan. 
SAS will soon inaugurate the latter 
route with DC-7Cs. 

Another aircraft with an impressive 
range is the Britannia, which is now 
being delivered to BOAC for operation 
starting in the summer. By the end of 
the year the big turboprop transports 
should be in full service on routes link- 
ing London with South Africa and Aus- 
tralia. BOAC also hopes to be able to 
take advantage of the Britannia’s range 
to start a new “short-cut” route from 
Europe to the Orient via the Soviet 
Union. To date, however, the Russians 
have shown no desire to approve such 
an operation. 


East-West Communications Better 

® Nonetheless, there is improvement 
to be reported in air communications 
between East and West. In February 
Finland’s Aero O/Y became the first 
airline outside the Communist bloc te 
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BY MID-SUMMER Viscounts will be in service in many widely-separated parts of the world. 

Map illustrates the areas in which turboprop transports will be flying in July. By then over 

130 will have been delivered. Capital Airlines will have 30 Viscounts, half of the 60 it 
has ordered. 
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Seat-miles capacity available to the world's scheduled airlines for the period through 
mid-1962, according to the estimates of a leading airframe manufacturer. 


start service to Russia since the war. 
The company’s Convairs fly into Mos- 
cow on a regular schedule. Scandinavian 
Airlines System has received authoriza- 
tion to link Copenhagen, Oslo and Stock- 
holm with Moscow and plans to start 
service to the Russian capital next 
month. 

Aeroflot, the Soviet Union's flag 
carrier, has concluded interline agree- 
ments with several European airlines 
and has coordinated its schedules to en- 
able travelers to make the trip from 
most Western European countries to 
Moscow in a day. 

The airlines in the Communist 
countries of Europe have, at least on 
paper, been allowed to divest themselves 
of much of the Russian control of their 
operation. A new—or rather, revived— 
airline has been created in Eastern 
Europe, Deutsche Lufthansa. This has 
proved to be a very minor operation 
compared with its namesake in Western 
Germany. 

Lufthansa’s reappearance and de- 
velopment in the last twelve months has 
been one of the most discussed features 
of the international aviation scene. After 
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years of enforced inactivity in the airline 
field, the Germans have proved in a 
very short time that they have lost none 
of their skill at running an efficient air 
transport system. With an initial fleet of 
four Convair 340s and four Super Con- 
stellations, Lufthansa has carried the 
German flag to key cities in Western 
Europe and to the United States. 

This spring the West German air- 
line’s North American operations have 
been stepped up with the inauguration 
of service to Montreal and Chicago. In 
a few months time a route to South 
America will be opened and about the 
same time the Lufthansa system will 
also be extended to take in Eastern 
Europe and the Near East. 

* The reappearance of Lufthansa 
has put the spotlight on the German 
cabotage routes currently operated by 
various foreign airlines including PAA. 
To several of these companies the loss 
of traffic rights between the various 
West German cities would represent a 
substantial cut in revenue. Nevertheless, 
all concerned seem agreed that sooner 
or later the West German government 
will lower the boom. 





Several of the European airlines 
which would be most affected by the 
loss of cabotage rights in Germany are 
among those that have pressed hard for 
Europe to be regarded as one large 
nation—“the United States of Europe” 
—as a means of preventing carriers from 
other continents, notably America, from 
carrying fifth freedom traffic between 
European cities. 

(Editor’s Note: The “fifth freedom” 
in air transport was defined by the Inter- 
national Civil Aviation Conference in 
Chicago in 1944 as the freedom “to 
carry traffic from a point of origin in 
one foreign country to a point of desti- 
nation in another foreign country.”) 

Last year’s Strasbourg conference 
showed that coordination of transport 
within Europe to form a “United States” 
is unlikely to be realized because of the 
intense nationalism prevalent in Europe. 
The Strasbourg conference, however, 
served a useful purpose in providing a 
forum for the discussion of methods to 
bring the efficiency of air transport in 
Europe nearer to North American stan- 
dards. 

Traffic rights and capacity continue 
to be problems in most parts of the 
world. The United States last January 
signed an air agreement with India 
which in effect permits India to prede- 
termine the frequency and capacity of- 
fered by U.S. airlines. Last month the 
U.S. and Britain had talks in which the 
latter clearly indicated that it had noth- 
ing much to ask of the U.S. so it was 
therefore prepared to give very little. 

This eye for an eye, tooth for a 
tooth atmosphere pervades most inter- 
national air negotiations these days. It 
makes life particularly difficult for 
“have not” nations like the Netherlands 
that have little to offer in comparison 
with what they want from other na- 
tions. 

Under this handicap it is perhaps 
surprising that KLM is such a success- 
ful operation. The Dutch airline con- 
tinues to carry large quantities of fifth 
freedom traffic and enjoys traffic rights 
in many countries which are recognized 
as being ungenerous in this respect. The 
reason is that KLM is backed by a very 
astute government that pulls no punches 
in its bargaining on behalf of the airline. 

Furthermore, KLM itself engenders 
goodwill by its exceptionally fine pas 
senger service, up-to-date equipment and 
friendly personnel. So too does Scandi 
navian Airlines System, which has many 
similar problems to those of KLM. 
These are sometimes simplified, but of- 
ten complicated, by the three-nation 
ownership of the company. 


Overseas Operations Profitable 

® Numerous foreign airlines draw 
much of their profit—and in some cases 
incur most of their loss—from opera- 
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tions to their overseas territories and 
colonies. The Belgian Congo, for ex- 
ample, is an important source of revenue 
to SABENA. The French airlines make 
a lot of money hauling traffic between 
France and points in French Africa. 

Local service operations in overseas 
territories, however, are usually unprofit- 
able. Air France’s deficit is attributable 
to the large local service systems the 
company is required to maintain in Af- 
rica, Madagascar, the French West In- 
dies and other overseas areas. 

British policy has been to set up 
local airlines in the various overseas ter- 
ritories (British West Indian Airways, 
West African Airways and Aden Air- 
ways are representative examples) and 
this has relieved BOAC of directly car- 
rying the losses incurred in these opera- 
tions. BOAC thus has no short-haul 
services. The corporation continues to 
suffer from shortage of equipment and 
the repercussions from introducing new, 
unproved aircraft into service. Pending 
the introduction of the Britannia this 
summer, the Argonaut and Constella- 
tion are the mainstays of the routes 
east and south of London while trans- 
atlantic services are flown with Strato- 
cruisers. 

* Both BOAC and BEA continue 
to meet a small amount of indirect com- 
petition from the independent airlines. 
The latter operate non-pressurized air- 
craft and, on routes where IATA fares 
do not apply, often have lower tariffs 
than the nationalized corporations. Re- 
cently they have started to offer very 
low fares tor combination air/surface 
travel between London and Paris. One 
of the most newsworthy events among 
the independents was Airwork Ltd.'s 
decision last December to abandon the 
transatlantic all-cargo service it opened 
earlier in the year. 

In Britain and in France the inde- 
pendents and the nationalized carriers 
have achieved a relationship that is 
recognized by their governn:ents—there 
is “a place in the sun” for both it seems, 
although some of the independents 
might well remark that the sun isn’t 
very warm. 

The outstanding example of con- 
trolled competition is in Australia where 
the government-owned Trans-Australia 
Airlines and the private-enterprise. Aus- 
tralian National Airways are allowed to 
compete on certain routes. Both make a 
profit and seem content. 


Extensions Planned 

Australia’s overseas airline, Qantas 
Empire Airways, with a trunk-line fleet 
of Super Constellations, is hard at work 
trying to get U.S. permission to fly on 
from San Francisco to London. It al- 
ready operates to London via India but 
many travelers, it contends, prefer to 
travel via the U.S. Hence the demand 
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TURBO COMPOUND-POWERED Douglas DC-7 series aircraft are coming into service on 


international routes. Three international 


airlines 


{including South African Airways) are 


currently operating DC-7Bs and a dozen will start introducing the new-wing DC-7C. First 
of the latter will go onto PAA's transatlantic routes this summer. 
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IN SERVICE on most of the world's trunk routes, the Lockheed Super Constellation is still 

being delivered in quantity. Latest passenger version in production is L-1049G which is 

available with tiptanks to increase range. With the L-1649A version, to be delivered next 
year, Super Constellation's range will be further boosted. 


for the eastward extension of the Syd- 
ney-San Francisco route. Qantas will 
soon have competition from South Afri- 
can Airways on its route across the 
Indian Ocean from Australia to Johan- 
nesburg. SAA’s Constellations, released 
from the Johannesburg-London service 
by the delivery of DC-7Bs, will be used 
to inaugurate the route this fall. 

® Several other major route exten- 
sions are in the works. Air-India Inter- 
national seems likely to extend its India- 
Europe route west to the U.S. within 
about a year. Portugal’s TAP is about 
to open a Lisbon-Rio de Janeiro service. 
This has been in preparation for several 
months but has been delayed because 
of the company’s feeling that tourist- 
class accommodations should be permit- 
ted on the route. 

Europe-South America is the only 
remaining all-firstclass route, although 
lower fares are permitted by IATA for 
services operated with DC-4s, DC-6s and 


Constellations than those for DC-6B 
and Super Constellation flights. 
Canadian Pacific Airlines, which 


last year started its “polar” service from 
Vancouver to Amsterdam, is about to 
extend its Vancouver/Toronto-Mexico 
City-Lima route to Buenos Aires. Com- 
pania Cubana de Aviacion next month 


starts service to New York. Brazil's 
VARIG, which went into the “big time” 
last summer when it inaugurated opera- 
tions to New York, is rumored to be 
planning to serve Europe, an expansion 
which undoubtedly would require addi- 
tions to its present long-haul fleet of 
three Super Constellations. 

Japan Air Lines’ route extension 
program has not developed as quickly 
as anticipated—it will start service to 
Bangkok this summer but does not plan 
to fly west of that city for some time. 
Swissair and Italy’s Linee Aeree Italiane 
plan to fly beyond the Middle East to 
India and Japan. Rumor has it that 
Philippine Air Lines will resume trans- 
pacific operations next year. 

Several projected routes have a big 
“if”? attached to them—if government 
approval is granted. This applies to 
SABENA’s plans for a Brussels-Mon- 
treal San Francisco service, to KLM’s 
desire to fly Amsterdam-Montreal-Los 
Angeles, and to Alitalia’s projected 
Rome-London-Montreal operation. 

® New airlines are scarcer than new 
routes. The only country where major 
formative developments are occuring is 
Austria where the KLM-backed Air 
Austria competes with the SAS-backed 
Austrian Airways. oOo 
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Ask a maintenance superintendent 


why he likes Douglas service! 
He'll tell YOU .... Douglas Service people help him 


plan his maintenance and overhaul 
programs and inform him on the latest 
techniques developed by the factory. 

... Douglas field representatives are 
permanent, and he can depend on 
them as a basic factor in his organiza- 
tion. They not only help on new 


airplanes, but on old, too. 


Through our Field Service organi- 
zation, we maintain a continuing and 
permanent interest in seeing that 
Douglas customers achieve maximum 
utilization of all Douglas aircraft. Our 
permanent service representatives for 
commercial aircraft are located in 20 
major transportation centers through- 
out the world. 





Deuglas Service Division * Douglas Aircraft Company, Inc. + Santa Monica, California, U.S.A. * Cable DOUGLASAIR 
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Capable of carrying atomic weapons, the F-101A 
is scheduled for assignment to the Strategic Air 
Command. G-E automatic electric system and com- 
puting sight help make it one of the most advanced 
fighters in the air today. 


GENERAL @@ ELECTRIC 





How G-E Electric System and Gunsight Help 








Main components of system include static Alternator receives test. General Electric tested the complete F-101A electric 
voltage regulator and control panel. system prior to first airplane installation. 








Typical computing sight operation: pilot Pilot keeps enemy aircraft aligned in sight Hit! Camera guns show that enemy 
makes contact and aligns target in sight. and fires when target is within range. would have been destroyed. 


Circle Ne. 28 on Reader Service Card. 














| Make F-101A a Potent SAC Fighter-bomber 


e G-E power generating system eliminates 10 pilot functions in start-up 
e G-E computing sight permits more accurate weapons firing 


The Air Force’s new supersonic jet fighter, the 
McDonnell F-101A Voodoo, is being equipped 
with a G-E computing sight and an automatic 
electric system which requires no pilot attention. 
Designed with emphasis on simplifying the job 
of the pilot through use of automatic equipment, 
which includes a paralleling control furnished by 
another manufacturer, the G-E electric system be- 
gins operating as soon as the pilot starts the engine. 


SPEEDS TAKE-OFF The control has only two toggle 
switches, which may remain “‘on”’ at all times, even 
when a fault develops. This eliminates a series of 
10 pilot functions, and sharply reduces the time 
to become airborne. 

With a generator that can operate at the high 
ram-air temperatures of supersonic flight, and a 
static voltage regulator that has no moving parts 
except the relays, the G-E system is designed for 


long life and reduced maintenance time. The control 
panel supplies the automatic control of start-up, 
shutdown, and maximum selective protection against 
ground fault, over- and under-excitation, and over- 
and under-voltage. 


LIGHTWEIGHT GUNSIGHT HAS HIGH ACCURACY 
Giving the F-101A high fire-control accuracy for 
air-to-air gunnery is the G-E designed computing 
sight. It features lightweight and low maintenance 
due to its simple design. Automatic inputs assure 
the sight’s accuracy for all modes of operation. 

For more information on the General Electric 
power generating system, write Section 210-97, 
General Electric Co., Schenectady 5, N. Y. If you 
are cleared to receive classified material, see your 
nearest G-E Apparatus Sales representative for 
advantages of the computing gunsight. General 
Electric Company, Schenectady 5, N. Y. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 















“One Sword 
Keeps Another 


In The Sheath’ 
George Herbert 
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< call GOVERNMENT PRODUCTS DIVISION 





Just as George Herbert, distinguished clergyman and poet, realized it many 
years ago, so do the people charged with our nationaldefense realize it 
today: strength is a deterrent to war. 


At Rheem, as prime contractor to the United States Government, and sub- 





Contractor to other industry leaders, we are proud of our contribution to 
that strength which is keeping us at peace. Our integrated Government 
Products facilities are presently in quality development and production on 
air frames, missile and jet engine components, airborne ordnance 
electronics and ordnance materiel. 


Yes, quality products, at a low per-unit cost, and delivered on time... 
this is Rheem. 





YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company e GOVERNMENT PRODUCTS DIVISION 
DOWNEY, CALIF, * SAN PABLO, CALIF, © WASHINGTON, D.C. © PHILADELPHIA, PA, ¢ BURLINGTON, N. J. 
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BRITISH TRANSPORT INDUSTRY REPORT 








Bristol, De Havilland, Vickers Still Lead in U.K. 


Ministry of Supply moves to concentrate plant and design capacity 


By JAMES HAY STEVENS 
LONDON—The United King- 


dom’s air transport industry is well 
spread around the 20 airplane manu- 
facturing companies, with three spe- 
cialist airliner producers in the lead: 
Bristol, De Havilland and Vickers. The 
other companies present actively build- 
ing civil transports are Aviation Traders, 
Blackburn and General Aircraft, Hand- 
ley Page, Hunting Percival and Scottish 
Aviation. 

Early this year the new Minister 
of Supply, Reginald Maudling, took 
some action which was designed to con- 
centrate plant and design capacity upon 
fewer projects. Primarily, this was for 
defense, but two of the major moves 
were of vital importance to the civil 
production picture. 

* Cancellation of the order for half 
a dozen Vickers 1000 military jet trans- 
ports removed a promising jetliner and 
the only Rolls-Royce Conway by-pass 
transport from the scene at one stroke. 
The second action was to cut back the 
Valiant jet bomber order somewhat, 
which will terminate that line some 
months earlier than originally foreseen. 

The secondary effect of these ac- 
tions was to release Vickers technicians 
and floor-space for development and 
production of the Vanguard medium- 
range turboprop transport. Maudling 
has hinted that the present government's 
view is to leave Vickers-Armstrongs 
clear of military contracts so as to con- 
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on fewer projects; Vickers free for civil market. 


centrate all its efforts on its civil cus- 
tomers—which it is free to do at its 
own expense. 

* Government moves also affect the 
civil position in other companies. Pres- 
sure is being brought to bear so that the 
next qedlaten of the Royal Air 
Force Transport Command will be ap- 
plicable also to a British Overseas Air- 
ways Corporation replacement type— 
jetliner or turboprop. Such an action 
would give the chosen manufacturer the 
financial advantages of a governmental 
prototype contract and a fair-sized initial 
production order. There is at present a 
specification out inviting proposals for 
a “1965 North Atlantic airliner.” 

Security restrictions on this project 
are very tight, but the most interested 
manufacturers are believed to be Avro, 
De Havilland and Handley Page. The 
specification seems to give wide latitude 
to the plane-builders, although rumor 
points to the Rolls-Royce Conway by- 
pass as the most favored powerplant. 

Of the submissions, little is known, 
but it seems likely that Handley Page is 
offering a Conway-engined crescent- 
wing airplane with boundary-layer con- 
trol for cruising drag reduction. Dr. 
G. V. Lachman’s research on this system 
points strongly to its application, since 
it offers enormous possibilities for 
economy and range. 

At the lower end of the scale, the 
government plans to order the Scottish 
Aviation Twin Pioneer bushliner for 





the Army’s new mobile brigade—or riot 
squad, 

This action should increase produc- 
tion facilities for this small, specialized 
transport. 

* Government backing, while with- 
drawn from several helicopters, will be 
concentrated on (1) the Fairey Roto- 
dyne intercity 40-seater with two Napier 
Elands (as turboprops for propulsion 
and as compressor drivers for the pres- 
sure-jet rotors at take-off) and (2) the 
Westland Wessex, a licensed version of 
the S-58 with Napier Gazelle shaft tur- 
bines. 


Current Production 


Vickers-Armstrongs is the big-time 
civil transport producer at present with 
the Viscount. The first turboprop air- 
liner, with a three-year start in scheduled 
service, backed by the remarkable re- 
liability of the Rolls-Royce Dart cen- 
trifugals, has made an unprecedented 
getaway for a U.K. transport in world 
market. 

With 1953 and 1954 production 
levels at 22 each year, 1955 saw an in- 
crease to 48 (42 actual deliveries), while 
the current year is slated for 89—just 
over six a month from the Hurn plant 
and one a month from the supplemen- 
tary Weybridge line. The 1955 produc- 
tion was half-a-dozen down on the tar- 
get, mainly due to difficulties with the 
new floor-space built at Hurn. 

® Vickers-Armstrongs recently com- 














pleted a supplementary assembly hall at 
Weybridge, with another due to be fin- 
ished before the end of the year for 
Viscount-Major 800 production. 

As of mid-March, the 100th Vis- 
count had been delivered—Capital Air- 
lines’ fifteenth — with a backlog of 
almost three hundred. Currently, de- 
livery is around two years on new 
orders; less for the well-established 700 
series and more for the 800, 810 and 
840. 

Due to progressive power develop- 
ment of the Rolls-Royce Dart, the origi- 
nal Viscount has evolved into three com- 
plementary series. The 700 has not been 
superseded. Rather it is the 40-59 seater 
for medium stages, 250-1,000 miles. The 
800 series offers, primarily, increased 
capacity (achieved by a slightly length- 
ened fuselage and uprated Darts), 53 
to 70 passengers. 

The 810/840 version offers more 
speed and freedom from temperature 
accountability. The 810 will give 363 
mph cruise at 17,000 ft., with normal 
takeoff at 5,000 ft. and 90°F airfields 
using the 2,100 ehp Dart RDa7, “de- 
rated” to 1,800-shp for sea level take- 
off. The 840 will have 400 mph cruise 
with the 2,500 ehp RDa8. Delivery of 
these two later models is largely de- 
pendent upon the production position 
on the uprated Darts, but the first 810s 
are slated for Continental Air Lines in 
March 1958. 

® Vickers-Armstrongs’ George Ed- 
wards sees Viscount sales going on well 
into the 1960s. To supplement the Vis 
count family, the BEA-specified V900 
Vanguard will be available by 1960. 
This airplane was the result of some 50 
design studies in the closest co-operation 
between the manufacturer and the oper- 
ator. 

Under the driving force of Peter 
Masefield, the Vanguard emerged as a 
high-capacity passenger/freight short- 
hauler for the BEA route network. 
However, despite prime user require- 
ments—the British European Airways 
order for 20 still stands alone despite 
an energetic Vickers sales drive—the 
Vanguard offers a paying load for stage 
lengths up to 2,500 miles. 

Since this airplane was first an- 
nounced jointly by Vickers and BEA, 
detail design work has advanced con- 
siderably. There has been some concen- 
tration upon insuring satisfactory ful- 
fillment on the longer route segments— 
1,000 to 2,500 miles—in order to make 
the Vanguard truly competitive with 
the Electra and the Caravelle. Basically 
unaltered, the original wing area has 
been revised—visible by a trailing-edge 
kink—and the cockpit now has a more 
vertical windshield instead of a high- 
speed snout. Increased tank capacity 
will give this revised “international” 
Vanguard an initial gross of 135,000 


112 


lbs. against the 104,000 lbs. of the BEA 
version. 

® The Vanguard starts life as an 
airliner with all the current turboprop 
lessons built into it—Vickers is still the 
only manufacturer in the world with 
turboprop airline experience to back 
design decisions. In particular, North 
American conditions and full tempera- 
ture accountability will be met. 

Vickers reports that the double- 
bubble fuselage, with 76-93 passengers 
above and freight below, is generally 
accepted as a sound layout. This shape 
is clean enough to allow 425 mph cruise 
speed with four Rolls-Royce Tyne turbo- 
props—which will be delivering 2,470 
ehp at that speed at 25,000 ft. The wing 
has been kept sufficiently thin to main- 
tain a practical margin between the 
cruising speed and the buffet boundary, 
but will yet permit low approach speeds 
and the use of current regional air 
ports. 

Vanguard production is planned so 
the whole BEA order can be delivered 
rapidly in 1959, making it possible to 
bring subsequently ordered airplanes 





quickly into service. Vickers has its 
own resources at Weybridge, Wisley, 
Hurn, Eastleigh and South Marston to 
call upon, as well as a widely spread net 
of sub-contractors headed by Saunders. 
Roe, to fulfill its program. 


The Bristol Offering 

® The Bristol Britannia is due into 
service with BOAC this summer on the 
London-Johannesburg route. This is the 
basic airplane with a 114-ft. fuselage 
carrying 58 first class or 92 tourist pas- 
sengers for a maximum payload of 
25,000 Ibs. for 3,730 miles SAR at 
375 mph. Most airplanes on order have 
a 10-foot longer fuselage capable of 
holding 101 passengers or 87 passengers 
plus 825 cu-ft. of freight. The longer 
fuselage can be combined with addi 
tional wing tankage to give Atlantic 
capabilities (28,000 Ibs., 4,940 miles at 
406 mph). It is this version, the 
Britannia 310 (250), that now is most 
favored by operators. It has yet to be 
flight-tested. 

The Bristol Proteus 755 turbo 
props, after a somewhat prolonged de 








Bristol Britannia is now being delivered to BOAC for introduction in service this summer. Next 
year El Al Israel Airlines and Canadian Pacific Airlines will begin operations with the big 
British turboprop transport. 
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Scottish Aviation Twin Pioneer, powered by two Alvis Leonides engines, is shown with slotted 
extension flaps and slats in landing configuration. Its take-off and landing distances are excep- 
tionally short. 
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DELTA’S timetable on 
the NE-SW Throughway 


SIXTEEN days after the C.A.B. confirmed Delta’s recent route 
award and twelve days after the new certificate became effective 
Delta was operating three flights a day each way to New York 
and Washington. Sixty days later three more flights each way o 
were inaugurated via Charlotte, Baltimore, Philadelphia. NEW YORK 
On April 29th, Golden Crown DC-7’s will begin through cA 
service between New York and Houston, bringing the scheduled 
seat miles on the new route virtually up to 20% of the system 
total—and 43% of the new route service will be aircoach. 
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...for a challenging undertaking. Room for a 


few creative engineers, willing to stake their 


future for participation in one of the greatest 


of all engineering adventures. Recognition and 
success in return for long, hard work and excep- 
tional ability. No extra inducements—only the 
opportunity to work with some of the finest 
mindpower in the aircraft industry today on re- 
search and developments that are revising the 


calendar on tomorrow. 

















When you see 
thig sign- 


FASTEN 
_ SEAT BELTS 


| 


AIP ; 
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Chances are you will be securing an 
Air Associates seat belt just as auto- 
matically as you pour a cup of coffee. 
No tricky buckles, complicated ad- 
justments, or unfamiliar gadgets. 
One, Two and it’s snug across your 
hips. 


Chances are too, that you take this 
travellers’ friend for granted because 
Air Associates seat belts have been 
used by most of the world’s airlines 
for almost three decades. 





New Nylon-Rayon Belt (M-7500) — 
features new buckle with disc cut- 
out for airline insignia. Attractively 
styled, belt is offered in five standard 
colors — dark blue, dark green, beige, 
gray or tan (specials on request). 
Custom-woven nylon-rayon webbing 
provides optimum behavior charac- 
teristics, long life, and attractiveness. 
Meets requirements of CAA specifica- 
tion TSO-C22B. 





SOCIATES, Inc. 
TETERBORO, NEW JERSEY 
BRANCHES: Atlanta * Chicago * Dallas 


Glendale * Miami * Teterboro 
Circle No. 50 on Reader Service Card. 
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velopment period, are now running very 
well and give 4,120 ehp at takeoff. 

*The loss of a prototype and 
numerous other troubles during devel- 
opment, plus the addition of a tank 
fatigue-test requirement by the ARB, 
has made initial Britannia deliveries to 
BOAC late. Production planning is for 
two a month from Bristol by Febru- 
ary 1958. This will be supplemented 
by the part-owned Short Brothers and 
Harland Ltd. at Belfast, Northern Ire- 
land—where there is capacity for up to 
50 annually. Fuselage component manu- 
facture for both assembly lines is cur 
rently undertaken by Blackburn and 
General Aircraft at its Dumbarton, Scot 
land plant. 

Fuselage diameter at 12 ft. is gen 
erous and provides very comfortable ac- 
commodation in any layout. Oval win- 
dows of ample size give a good view, 
although the entry door just aft of the 
wing removes the most pleasant seat 
row location. Flight controls are unique, 
being aerodynamically servo operated 
by trailing-edge tabs without direct con- 
nection. Such controls require many 
flight hours to develop, but are simpler 
to maintain than either power or man 
ual controls. 

* For 1960, Bristol is quoting the 
Britannia with BE-25 “constant-power” 
(“de-rated,” or “supercharged,” de- 
pending on who is selling them) turbo- 
props. With a constant 4,000 shp for 
takeoff and climb out of any airfield 
in the world, a cruising power of 3,000 
ehp plus at 36,000 ft. and a cruising 
specific of 0.385 lb./ehp/hr., these en- 
gines should increase the Britannia’s 
range and speed—while the airline 
using it will have the advantage of a 
fully tried and bug-free airframe. 

BE-25 replacement packs will be 
offered to owners of the current Brit- 
annias with a good trade-in value on the 
Proteus, since it can be reconditioned 
as a marine engine. 

To follow the Britannia, Bristol is 
offering the Type 187, an Atlantic air- 
liner with four BE-25s designed to cruise 
at 500 mph with 130 passengers. 


De Havilland Enterprise 

De Havilland offers the Comet 4 
for 1958-1959, when BOAC will take 
delivery of its fleet of 19. In its latest 
form, the Comet will be a jetliner 
capable of operating at full load from 
any first-class airport. With its four 
10,500 pst Rolls-Royce Avon turbojets 
and relatively low wing-loading, short 
takeoff, rapid first-stage climb and short 
landing run are features. 

® The Comet 4 will be an aero- 
dynamic replica of the Comet 3, now 
flying. Structure will, however, have 
been entirely re-investigated—in fact, 
with the exhaustive official RAE in- 
vestigation plus the current applied re- 





search program, the Comet 4 ought to 
have fewer unknowns than any other 
airliner ever built. A  30,000-hour 
minimum crack-free fatigue life on all 
the main structure is the target, coupled 
with elimination after that of any possi 
bility of catastrophic failure. 

The Comet 4 offers 60 first<lass or 
76 tourist seating, with capacity pay- 
load ranges of 16,720 Ibs. for 2,900 miles 
and 19,300 lbs. for 2,700 miles respec- 
tively, with allowances and including 
a 50 mph headwind. Cruising speed is 
500 mph at 40,000 ft. 

* With a single production line, as 
envisaged for the BOAC order, De 
Havilland expects to complete Comet 4 
delivery by early 1959. The BOAC 
Comets, therefore, still will be the first 
jetliners in airline service. Other orders 
will have to follow after this date. 


Freighters 

The Type 170 Freighter has been 
earning a small but steady income for 
Bristol since 1948. Production topped 
200 a year back and continues on a small 
scale as orders keep trickling in. From 
time to time there is talk of a replace- 
ment, but without military capitaliza- 
tion the price of such an airplane would 
seem unlikely to justify any advance 
it could offer over the 170. 

Now becoming available for the 
civil market, the Blackburn and Gen- 
eral Aircraft Universal has a sound pro- 
duction line behind it established for 
the RAF Beverley army freighter. 

The Universal is a simple airplane, 
robust and with minimum maintenance, 
and is the only civil one giving a 50,000- 
ton payload. In its latest form with four 
3,150-hp Centaurus radials and at 
143,000 Ibs. gross, the Universal will 
carry its capacity payload for 650 miles, 
or can lift 10,300 lbs. for 3,000 miles. 


“DC-3 Replacements”’ 

The British offerings for a “DC-3 
replacement”—if there is such an animal 
—are the Handley Page Herald and the 
Aviation Traders Accountant. 

The Herald, with its four 870 hp 
Alvis Leonides Major powerplants, gives 
the operator pressurization, 1,000-mile 
range, 200-mph cruise and grass field 
capabilities with new, but conventional, 
piston engines. Seating is 36 to 44, with 
easy conversion for freight. 

® Handley Page has had a good 
initial reception for the Herald in 
Australia. The prototype has been flying 
well and is being tested mainly from the 
small grass airfield at Handley Page’s 
Reading plant. 

Aviation Traders is a post-war com- 
pany, an associate of the independent 
Air Charter, which has been doing a 
lot of sub-contract component manu- 
facture—one of its steady items is the 
Bristol 170 centerplane. Although the 
company has been design-approved by 
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the Air Registration Board for some 
years and has done numerous major 
airliner conversions, the Accountant is 
its first airplane. It is a pressurized 36-44 
seat low-wing monoplane powered by 
two Rolls-Royce Darts. The aim is to 
give full modern facilities with DC-3 
grass field capabilities. The prototype 
is nearing completion at Southend Air- 
port and should fly before the summer. 


Feeders 

Britain has always done well with 
smaller airliners suitable for company 
executive travel. De Havilland still finds 
the Dove a steady money-maker, with- 
out a direct competitor after nearly ten 
years. Over 500 have been sold and the 
larger derivative, the four-engined 
Heron, has already topped its first hun- 
dred. Both airplanes provide a tried air- 
frame/engine/propeller combination, 
with after-sales service for everything 
from the one manufacturer. 

* Hunting Percival, with the high- 
wing Prince and Pembroke, offers 
slightly higher all-around performance 
and a more spacious cabin. These are 
made possible by the use of two 550-hp 
Alvis Leonides radials. These airplanes 
have proved popular with military and 
executive customers and the production 
line has been going steadily for the past 
six years. 

Newcomer to the feeder-liner mar- 
ket is the Scottish Aviation Twin 
Pioneer bushliner. Based on experience 
with the RAF’s Prestwick Pioneer 
liaison monoplanes in Malaya, the new 
airplane is a real slow flier. 

The Twin Pioneer provides a 14-16- 
passenger cabin, with a low step, one 
or two crew, high-wing shade factor 
and tailwheel gear. Two 550 hp Alvis 
Leonides power plants give 140/160 mph 
cruise and an initial en route climb 
of 880 ft./min. Disposable load is over 
2 (short) tons, which is said to allow 
a full-load range of over 550 miles. 
Take-off to 50 ft. is 1,025 ft. and land- 
ing from the same height 880 ft. at 
the max. takeoff and landing weight of 
13,500 Ibs. 

First production airplanes should 
start to roll from the Prestwick, Scot- 
land, plant late this year. 


Postscript 


That is the British air transport 
scene as it is today and looking for- 
ward to the “sixties.” Production meth- 
ods in the U.K. are not those of the 
U.S., but the ability to deliver the air 
planes and engines is there and an all- 
out drive is being made to keep the 
initial turbine transport lead despite 
the runaway big jet orders. 

The other side of the picture would 
¢ for British manufacturers to break 
into the smaller, specialized transport 
markets—big freighters, branchliners 
and bushliners. 
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THESE ROUND OUT THE 
PACKETTE LINE 





nn PC-30 
These five all-climate Packettes, the stand- 7 2-cyl. 34 hp. 
ard package power plant for all types of 
ground service equipment, provide out- 
put from 34 to 220 hp, in combination 
with that dependability which has made 
Continental aircraft engines pilots’ first 
choice. Automatically governed by the 
applied load, for any specific application. 
These power plants offer wide inter- 
changeability of parts with the basic 
models from which they are developed. 
Those with prospective need for com- 
pact, dependable power, engineered to 
operate under equatorial heat or at 65° 
below zero, are invited to write for 


information. 
6-cyl. 175 hp. 


CAREERS FOR ENGINEERS 


Continental Motors and its subsidiaries have numerous 
openings tor engineering personnel interested in challenging 
careers in gas turbine and reciprocating engine development. 
For information, address Engineering Personnel Depart- , 
ment, 12800 Kercheval Avenue, Detroit 15, Michigan. PE-200 
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French Air Transport Builders in Good Shape 


Manufacturers have models to offer in every category; twin-jet 


By JEAN-MARIE RICHE 


PARIS—The French aircraft in- 
dustry is producing transport aircraft 
in large quantities, despite statements 
that continue to be made by various 
aviation “authorities” outside France 
that it is good at building prototypes but 
poor on production. This may have been 
true a few years ago but today the 
record speaks for itself. 

French plants are producing at this 
time quantities of single and multi- 
engine transport aircraft. These include 
the Pratt & Whitney R985-powered 
Max Holste Broussard and _ the 
SNECMA (Bristol-licensed) Hercules- 
powered SNCA du Nord Noratlas. 
Moreover, with the Caravelle of SNCA 
du Sud-Est, powered by Rolls-Royce 
Avon RA-26 or 29, the French industry 
has a good chance of remaining in the 
picture during the forthcoming jet age. 

* A close examination of the var- 
ious models currently in production, or 
planned for production, shows that 
France has models to offer in almost 
every category. 

Perhaps the best known of all 
French transport aircraft at present is 
the SE-210 Caravelle, a medium-haul 
twin-jet transport that has been very 
much in the news since it made its 
first flight last May. It has logged about 
one hour of flying each day since then, 
an excellent performance for a prototype 
of this class. Air France has placed a 
firm order for twelve and has taken an 
option on twelve more. 


A few weeks ago, the Soviet Em- 


bassy in Paris indicated that Aeroflot, 
the Russian airline, was interested in ac- 
quiring an initial batch of twenty Cara- 





Caravelle attracting wide interest. 


velles. Several leading airlines in the 
western world are also seriously study- 
ing this aircraft. The Caravelle is un- 
usual in many respects and notably 
in the location of its engines in pods 
at the rear of the fuselage. It has a 
maximum take-off weight of 90,400 Ibs. 
and cruises at 472 mph. Maximum 
range, with a payload of 8,800 lbs. is 
2,765 miles. With a payload of 15,400 
lbs., range is 1,865 miles. The Caravelle 
can accommodate up to seventy pas- 
sengers plus 5,500 lbs. of cargo. 

® Because of the location of the 
engines in the extreme rear of the fuse- 
lage, noise level should be extremely low. 
In fact, the Caravelle should be about 
the most comfortable aircraft ever built 
from the passenger aspect. Another ad- 
vantage of the location of the power 
plant is in safety. Being far removed 
from the fuel tanks, there is a lower 
risk of fire in the event of a crash. 








Moreover, turbine blade failures would 
occur in an area where passengers could 
not be harmed. 

Many people wonder how the Cara- 
velle behaves with one of its engines 
inoperative on take-off. Flight tests have 
shown that it continues to climb and, 
because the thrust line is close to the 
center of gravity, stability is virtually 
unaffected. 

® Air France will soon receive the 
first prototype of the Caravelle for a 
500-hour service test. The national air- 
line is backing the transport 100 per 
cent, a novelty for the French aircraft 
industry. The second prototype is due to 
fly any day now, after which SNCASE 
will immediately start production of a 
batch of 50 aircraft. 

The first production models will be 
delivered to Air France at the end of 
1958. An order placed now could be 
filled late in 1959. By 1960, the com 


Firm orders have been placed for 215 Broussards. The Max Holste company has built four 
prototypes and 27 pre-production aircraft. Powerplant is the P&W R-985. 
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SNCA du Sud-Est's Caravelle is pride of French aircraft industry. Two prototypes have been built and 12 are to be produced for Air France. 
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Variety. 


we’ve got it! 


Variety of Engineering Projects... r. 
Airplanes, Helicopters, Convertiplanes, and 4 
Guided Missiles. McDonnell engineers are / 
presently engaged in fourteen separate fr 
engineering development projects covering the 

entire spectrum of aeronautical endeavor. 


Variety of Engineering Assignments. . 

Preliminary and Advanced Design— “Stability 
and Control Analysis— Aerodynamics and 
Hi-Speed Heat Problems—Structural Analysis— 
Flight Test, and many other fields are soy 
open. Responsibility ranges from Departii 
Head level— Missile Aeroelasticity and 
Flutter—to positions for recent 
engineering graduates. 


TAKE YOUR PIG Koj 


Our three engineering divisions 
offer a great variety of assign- 
ments —all charged with tech- 
nological impact and challenge 
to ability. Every effort is made 
to place each engineer in the 
division and assignment 
of his choice. 





Write in confidence to: 


TECHNICAL PLACEMENT SUPERVISOR 
P.O.Box 516 + St. Louis 3, Missouri 


MSDONNELL 
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Breguet's 94! intra is an STOL aircraft design using four 800-hp Turbomeca turboprops 


as powerplants 





ompany is building wing for a half-scale model of 30,000-Ib. gross 941. 


Twelve Breguet Deux Ponts have logged more than 40,000 hours with Air France. The 
double-deck transport uses four P&W R-2800s. A new military version is being built for the 
French Air Force Transport Service. 





Latest version of Nord Noratlas is the 2502, equipped with P&W R-2800 engines [instead of 
standard SNECMA/Bristol Hercules) and Turbomeca Marbore II! tip-mounted auxiliary jets. 
100th Noratlas was delivered recently and more than 200 are to be built. 


pany should be turning out Caravelles 
at the rate of four a month. Latest price 
for the aircraft is $1,750,000 (without 
seating accommodations). 

SNCASE has already developed 
firm plans for new versions of the Cara- 
velle. Operators already have the choice 
between the 10,000-lb. static thrust Avon 
RA-26 and the 10,500-lb. RA-29. At a 
latter stage, the Conway by-pass engine 
may be used in a “Supe. Caravelle” 
which would have larger capacity than 
the present model as well as greater 
speed and economy. 

® The first French aircraft of post- 
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war design used by Air France is the 
Breguet Deux Ponts. Powered by Pratt 
& Whitney R-2800 CA-18 engines, this 
very large transport (113,800 lbs. gross 
weight) cruises at 230 mph and has a 
maximum range of 2,000 miles. Air 
France bought 12 of the 763 version and 
the aircraft is now going back into 
production in a 765 military version, of 
which 15 are to be built for the French 
Air Force Transport Service. 

Three of the early model 761s are 
already in service with the French Air 
Force and have proved the value of the 
model for carrying heavy equipment 





(eight jeeps and eight tons of equip- 
ment; six 105-mm howitzers with 4.2 
tons of ammunition; one AMX tank 
with 3.2 tons of ammunition; or three 
lightweight fighters). 

In Air France service, the Deux 
Ponts has logged over 40,000 hours of 
flying, mainly in the Mediterranean area. 
It carries 107 passengers, first class being 
accommodated on the upper deck and 
third class on the lower. Price of the 
Deux Ponts is currently quoted at 
$1,200,000 with delivery two years after 
receipt of order. 

Breguet is also working on a 
smaller, less conventional type of air- 
craft—the 941, a VTOL project built 
around four 800-hp Turbomeca turbo- 
props and using a blown wing, with the 
entire wing placed in the slipstream of 
the propellers. Take-off weight of the 
941 is 30,000 lbs. 

® France’s principal production 
transport today is the Nord Noratlas, 
which is not unlike the Fairchild Flying 
Boxcar. The company has just built its 
100th aircraft of this type, which is a 
twin-boom, all metal model with a 
maximum gross weight of 45,423 Ibs. 
Although primarily designed for mili- 
tary units, the Noratlas has been sup- 
plied to the French independent airline 
UAT. At the moment, SNCA du Nord 
has orders for 160 from the French Air 
Force and has delivered about 100. 


The Noratlas will become the 
standard cargo transport of the German 
Air Force and will be built under 
license in Germany. Price of the aircraft 
is about $515,000, with delivery sched- 
uled about eight months after receipt of 
the order. A new version of the aircraft, 
designated type 2503, is equipped with 
Pratt & Whitney R-2800 CB-17 engines 
instead of the British-designed Hercules. 

® The Noratlas, at maximum gross 
weight, takes off with a run of 2,660 ft. 
or 3,090 ft. to clear a 50-ft. obstacle. On 
landing, it stops 2,690 ft. after having 
cleared the 50-ft. obstacle. Top speed at 
5,000 ft. is 193 mph. 

Performance of the aircraft can be 
improved by fitting Marbore II auxiliary 
jets at the wing tips. Jean Combard, 
Manager of UAT, says that the use of 
these auxiliary jets increases payload by 
about one ton. Use of the aircraft in 
Africa has opened new fields of cargo 
operations to the airline. Performance 
under tropical conditions has been very 
impressive, he says. A re-order of Norat 


las by UAT is highly probable. 


Broussard Air Force Choice 

® France’s other production aircraft 
is the single-engine Broussard, made by 
the Max Holste company. Powered by 
a 450-hp Pratt & Whitney R-985, it is 
comparable in many respects to the 
Beaver or Otter of De Havilland, 
Canada. The French Air Force has just 
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taken delivery of the first production 
aircraft of a large order. 

The Broussard was designed with 
both civil and military requirements in 
mind and makes an excellent utility 
transport, particularly for use in tropical 
conditions. As a transport it can carry 
six passengers. It takes off in 607 ft. at 
full load and clears a 50-ft. obstacle in 
1,066 ft. Landing distance after clear- 
ing 50 ft. is 787 ft., of which 300 ft. 
is the ground run. The rugged landing 
gear makes the aircraft suitable for use 
on almost any type of terrain. Price 
with standard equipment is quoted at 
$39,500, with delivery scheduled five to 
six months after receipt of the order. 
The Max Holste company is develop- 
ing a twin-engine version of this rugged 
transport. 

* The Hurel Dubois HD-32 trans- 
port, which promised so well as a DC-3 
replacement two or three years ago, is 
still without any production orders. 
Testing program of the prototypes has 
taken much longer than initially ex- 
pected. Further delays were caused when 
the French Navy asked for special 
modifications with a view to ordering 
an anti-submarine version of the aircraft 
(HD-35). As yet, however, there are 
still no firm orders for either the com- 
mercial or the naval version although 
the French National Geographical In- 
stitute has bought four of a survey ver- 
sion (HD-34). 

Production of the HD-32 by SNCA 
du Sud-Est is unlikely to materialize un- 
less interest in the aircraft increases 
sharply in the near future. Since the 
HD-32 first appeared, the Handley Page 
Herald and the Fokker F-27 have 
diverted much interest from the French 
model. Most observers feel sorry for the 
Hurel Dubois company, which had a 
good idea but was handicapped in reap- 
ing the fruits of it. It is an example of 
how difficult it is for a manufacturer 
to succeed if it doesn’t have anything 
more than a prototype shop and no 
production facilities. Latest price for the 
HD-32 is $515,000 with delivery sched- 
uled in 1958. 

This brief review of the French 
transport industry would be incomplete 
without mention of French work in the 
helicopter field. SNCA du Sud-Est has 
an order for some 200 Alouette 5-pas- 
senger models and plans to build up to 
15 a month within a year’s time. Price 
of this model is $54,000. SNCA du Sud- 
Quest is also building large quantities of 
its light Djinn helicopter for the French 
government and foreign customers and 
is offering quick deliveries. A model 
derived from the Alouette—the SE-316 
—is currently being built. It is a clean 
design, resembling to some extent a 
development of the S-56, and powered 
by three Turbomeca turbine engines. 

©O® 
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United 


specifies 


. 


for entire 
new jet fleet 


In one of the largest commercial 
jet orders ever placed with one 
manufacturer, United Air Lines 
recently purchased thirty Doug- 
las DC-8s for delivery starting in 
1959. To help assure maximum 
operating safety and efficiency 
for these jets, United specified a 
fire-resistant Skydrol fluid for the 
hydraulic system (Skydrol 500). 


The same advantages that make 
Skydrol the preferred fire-resist- 
ant synthetic hydraulic fluid in 
piston engine aircraft, also make 


it superior for use in jets. Skydrol 
is the only fire-resistant fluid 
approved by the C. A. A. — 
outlasts, outperforms petroleum 
fluids... providing higher lu- 
bricity for longer hydraulic com- 
ponent life. 


Whatever your needs in hydrau- 
lic fluids, there’s a Skydrol to do 
the job best. For more facts, 
write: Organic Chemicals Divi- 
sion, MONSANTO CHEMICAL 
COMPANY, Box SKD-7, 
St. Louis, Missouri. 





THE DOUGLAS DC-8, powered by four P&W J-57 engines, will 
carry 112-140 passengers and 7000 Ibs. of freight over 3000 miles 
non-stop at speeds up to 575 m.p.h. Seat-mile costs of operating 
these jets may even be less than latest piston types. 


LAI ARAMCO AIRWORK, LTD. 
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34 MAJOR AIRLINES NOW USING SKYDROL 


NORTHEAST 
NORTHWEST 
AIGLE AZUR 


ANA U.S.AF. 
LASCA B.0.A.C. 
SLICK NATIONAL 
JAL PANAGRA 
PAL WESTERN 
ALITALIA 
Cama SWISSAIR 
KLM UNITED 


CONTINENTAL 
FLYING TIGER 


TAl BRANIFF AIRCOAC 
UAT DELTA 


Skydrol: Reg. U. S. Pat. Off. 


CATHAY PACIFIC 


PAN AMERICAN 

CANADIAN PACIFIC 

LAN AMERICAN NORTH AMERICAN 
ACH 


TRANS-CARIBBEAN 


ee 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 
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Traffic Ratings, 





PSBRSEREEBESSSISESESES con upyy| Rank 
Ton-Miles 


Rank 
Rank 





$ Revenue 
$8 Passengers 


3 


. National 

. Capital 

. Braniff 

- Western... 
. Continental 


9. Northwest .. 
10. National 

11. Western .... 
12. Continental 

13. Northeast 

14. Colonial : 
15. N. Central.. 
16. Hawaiian 

17. Piedmont 

18. Allegheny 


OBADAS whe 
PSPBPVSvpr 


. Colonial 

. Northeast .. 
. Pac. Northern 
Piedmont 

N. Central 
Hawaiian 
Allegheny 
Southwest .. 
Mohawk 


32. Pac. Northern 
33. Ellis 
Caribair .... 
Wien Alaska 
N.Consol. .. 
37. N.Y. Airways Alas. Coast.. 
38. Wien Alaska 
39. Cordova 

#0. N. Consol... 
41. Los Angeles 


SESSSESSRSSESER 


4 
SASHSSRESSSASESERESEBN 


= 


TOTAL .. 41,962,732 -. 24,604,234 TOTAL ..142,181,467 -- 52,713,374 

















Continental Air Lines and Pioneer Air Lines merged effective April 1. 

NOTES: In above tabulation domestic and international operations of companies have been com bined. 
Above figures include both scheduled and non-scheduled operations. 

Mail ton-miles include air parcel post and first-class mail carried by air. 
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anniversary of an idea 








In line with its pledge to provide the finest in air travel, 
American has been responsible for many of the industry’s 
most important innovations, Of these, one of the most suc- 
cessful was the Air Travel Plan which was first introduced 
by American in 1936 to extend credit to air travelers. 

lt came as a great convenience to businessmen and de- 
veloped a new acceptance of air travel among those firms 


who had not previously encouraged their personnel to fly. 


> 


that’s earned a lot of credit 


Today the air credit card is so widely used that at the 
close of 1955 there were 68,000 business firms using the plan 


throughout the United States and 722. 


holders who purchased over $300,000,000 worth of air 


310 individual ecard- 


transportation during the year. 
American Airlines is proud to have pioneered the Air 
Travel Plan which has contributed so substantially to the 


growth of air transportation. 
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Selected Airline Expenditures 











Shop and Servicing Passenger Food Other Passenger 
Total Assets Supplies nse Supplies 
Company 1954 1955 1955 1954 1955 1954 
EE GME bdcckevusasesss $ 873,781 ¢$ 552,340 $ 1,141 ES CS eee pee Bees 
BEE. Necdenenccscessccocsce 2,481,816 2,516,551 23,312 20,857 $ 54,265 $ 76,495 $ 8,261 $ 7,573 
Alaska Coastal ............. 776,558 678,128 15,361 Tae 0—té‘i 0 ee ete 44 105 
SEES  dchawskott¥escscn 2,983,250 _—1,749,037 30,763 32,493 6 879 4,954 4.699 
Dn. htetinchonsasebeus 203,012,348" 174,703,081 1,395,768 1,362,062 6,431,057 5,176,343 1,185,829 1,141,874 
th nd ddichuncwanbesnseee 1,274,036 781,206 13,389 8,310 5,635 4 6,166 3,712 
BREESE dc coscccccccccccceces 31,700,762 35,280,441 240,993 257,320 1,467,413 1,185,360 232,849 167,869 
TED ccrccveccscosoegescbens 103,448 100,759 494 Pre 45 prs 
Saree 29,070,053 25,085,707 332,524 298,004 1,477,518 1,228,879 262,541 238,787 
Sw ndbcctedeesisecss 939,273 760,267 7,527 8,997 2,638 2,772 1,159 2,301 
GS dwccc ccccccccccocsces 1,163,715 864,487 11,544 11,583 5,963 4,914 4,275 2,506 
Ne eer 942 3,605,656 41,080 40,685 243,262 242,200 67,654 72,708 
SEE” — hv cckencecosses 12,278,574 10,309,012 89,322 80,853 316,525 267,096 40,503 25,844 
SED S¢ececcevetsesenee cd 391,085 396,493 5,206 1,604 1,937 1,591 1,112 828 
th -dGuabtcbenevennestbeeny 54,309,650 50,568,224 535,829 411,529 1,539,267 1,410,866 183,554 168,415 
DN. snewcéecckebaccanted 156,893,772 133,772,151 962,028 713,855 4,373,450 2,884,241 790,850 470,366 
eine te Sturn dame nine 712,084 630,531 3,431 ae )vetemeee " satectee 8 §=— ss ckgwates. cae 
tt Me ovcisccenesewee 18,582,565 16,268,995 89,300 67,975 64,650 59,772 6,678 5,533 
 * Juaentiinsss kidug bs 1,696,215 ___1,576,984 40,288 29,106 21,026 21,494 21,156 18 
DD: thin cencekedatenpes 3,933,383 4,824,378 31,147 27,510 ar . éscuedeeds 19,059 11,919 
Helicopter A. 8S. ............ 536,298 488,534 8,507 > (uieeeels  «ecteeste ~ gnedeam.  §§ «vadienes 
Lake Central ..............-. 983,078 820,291 839 1,303 5,934 4,698 1,700 2.712 
PS ee : 790,540 2,136 a  ? Guekdee | eneseune Eee 
Mackey .. 1,560,383 486,976 9,915 not filed 2,200 not filed 1,270 not filed 
EEE. Gacocestseccececcunee 1 2,083.505 29,374 33.720 3,571 990 2,574 963 
National Sehjesiechnnns 37,599,808 37,230,102 279,638 243,691 1,027,131 825,980 160,679 132,238 
New York Airways ......... 2,596,107 2,588,690 7,529 —— =—#|) skeen veeheeee jg. ‘senatnes 506 
North Ooemtral .............. 2,900,073 2,525,053 22,334 12,297 23,073 2,651 5,955 1,298 
TOGTUMGRES ccccccccccccccccces 7,181,426 6,405,256 75,821 63,527 184,323 141,519 36,014 33,475 
Northern Consol. ........... 1,239,522 1,295,594 13,774 23,641 6,991 9,366 2,114 2,608 
Northwest ...ccccscccsscsees 51,374,528 39,036,304 441,775 386 826 1,335,133 1,046,786 309,345 413,612 
GHEE . cdeccccccceccocesseces 2,097,436 1,906,450 28,434 23,315 3,072 2,469 6,271 3.920 
Pac. Worthern ..........00s. 3,371,088 3,647,520 31,660 26,202 151,206 135,288 17,401 11,628 
PEED a ceeecccccecesecocs 25,849,333 119,335,123 56,321 44,702 358,408 313,994 185,765 146,845 
Pan American .............. 254,146,120 230,646,650 
i hiideetdtenasageess j «sastentse. ~“eseastaets 23,385 23,536 170,826 177,997 55,510 48,628 

BERBMEIR ccvccccccccccccccs = ceccscecce j§§ cecccesece 361,224 364,147 1,663,059 1,304,028 722,593 547,247 

Latin AMGFIGRTM...cccccccs —«cevccccces § cevccecess 730,869 844,847 1,445,246 1,204,241 493,396 456,390 

ED encchaceesseoeceeoee 8 =©60 0 eeecseesoe = 8 =—«-—s ee eececee 312,122 426,456 941,511 699, 287,682 329,463 

DEE, «coccccccssee = eeeesesece§ 8 =—=—§-_—»s:ssebSecetce 8=— sc eeeecee 8=——(iéiw eee 0 0=©=©=—OSbRCe 06=—Ci‘i CD 00 ceeese 0 =——iéw ww OD 
DOSGGS  ccccccccccccccceccs 2,930,372 2,949,234 13,337 8,596 19,897 20,657 16,328 12,725 
PORMGSE® sccccccccccccccccece 2,640,845 1,381,465 9,213 12,954 27,237 44,672 3,128 8,104 
DD. Sdedeebecacesseoeecuse 454,643 420,656 1,560 1,096 4,968 4,387 867 621 
BED «ceccdoccccssssoccesses 2,601,385 2,550,317 8,163 11,928 17,638 85,553 1,600 6,938 
BED coe cc cccccesssecccess 5,696,607 1,075,517 15,300 ae 60-—<“‘ét ROO 0Ct«é tC sacks 8 8=—Sti(itét 
DE §«seréstivcoeasesensecces 17,795,672 5,984,271 162,864 104,991 28,255 9,690 7,953 10% 
PEED ch cccccccccccoccees 1,522,007 1,217,733 28,187 30,100 8,063 4,185 5,294 3,606 
BoutMwest 2... cccccccccccess 2,958,067 2,724,744 26,377 21,379 105 245 2,232 1,912 
Trams Pacific ......ccccecese 620,967 661,327 6.389 4,969 1,944 205 4,069 3,627 
TPE cccccccscesseses 1,646,112 1,645,025 14,631 10,598 18,179 4,580 5,943 5,300 _ 
DE chedsadbeetacdedecedate 157,518,094 149,153,072 1,204,054 1,069,890 4,784,406 3,815,913 713,536 624,597 
SEED. Sbedecccocescesecccess 201,097,764 204,151,836 1,796,031 1,377,356 4,210,869 3,118,165 1,352,867 1,078,627 
\ a PPrrrerrrrrrrT rr TTT rT 24,499,220 19.957,974 163,969 151,691 1,122,674 625,822 179,304 106,477 
We GED ccccccecceccocccs 1,617,175 1,784,583 14,096 10,398 5,165 503 5,009 3,974 
WD MED. ccccecccovencses 1,590,954 1,158,545 35,092 29,082 17,283 10,347 4,464 2,395 

DOETRES  cccccvcccccces $1,337,824,202 1,211,127,315 9,805,367 8,776,996 33,605,391 26,181,272 7,427,555 6,336,191 


The U.S. airline industry’s growth 
last year in such categories as total as- 
sets, employment and annual payroll 
was in the 10% to 15% bracket. 

But in one department—the feeding 
and care of passengers—its outlay rose 
a substantial 26.2%. 

Statistics compiled by AMmeRIcAN 
Aviation from Civil Aeronautics Board 
reports for the year ended Sept. 30, 
1955, show (for domestic trunk, inter- 
national, local service, all-cargo and ter- 
ritorial carriers): 
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Airlines’ 


® Total assets rose 10.5°4 over the 
previous year to $1,337,824,202. 

® There were 125,639 persons on 
the payroll, an 11.3°% gain. 

® Annual payroll reached $648,862,- 
888, up 14.9%. 

* Average wage was 
3.3°% from $4,999 in 1954. 

Feeding passengers and furnishing 
them with other supplies cost the air- 
lines $41,032,946 in the year ended Sept. 
30, up 26.2% over the $32,517,463 spent 


in the previous year. 


$5,164, up 


Assets Growing Fast 


The cost of food and refreshments 
alone totaled $33,605,391, up 28.3%. 
This was a much larger increase than 
the gain in passengers carried. Domes- 
tically, for example, the passenger in 
crease was about 18%. 

Passenger supplies other than food 
and refreshments—blankets, dishes, lin- 
en, sleeper bags, playing cards and nu 
merous other items—rose 17.2°, from 
$6,336,191 to $7,427,555. 

* The big jump in food expense 


may be accounted for by increased traf- 
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for the Years 1954 and 1955 

















Advertising Space Other Advertising Employment Annual Payroll Average W Compan 
1955 1954 1955 1954 1955 “ 1954 1955 ’ 1954 955. 1954" pcaseaicel 
6 10,161 Fy 2,307 8 2,087 s 840 $ 85 : 65 $ 421,819 $ 333,064 $4,963 $5,124 Aerovias Sud 
25,158 19,311 56,952 51,742 388 359 2,417,854 SIBG.TIS 6GRBR GEER jc ccvcccccce Alaska 
4,116 3,962 6,121 7,988 117 101 707,042 631.665 6,043 6,254 Alaska Coastal 
129,739 86,781 25,936 31,467 626 543 3,274,435 2,554,488 5,231 4,704 ........ Allegheny 
3,293,594 2,597,798 1,640,321 1,479,020 18,266 15,946 98,598,176 79,997,812 5,397 5,016 ........ American 
23,577 21,478 23,417 16,190 274 205 1,344,234 1,019,968 4897 4,963 .......... Bonanza 
673,942 365,220 347,818 354,857 4,054 3,886 19,840,368 17,664,551 4,894 4545 ........... Braniff 
1,139 818 1,460 1,255 6 6 42,500 GEIS THES FRED ccccccccccces Byers 
902,015 881,333 236,090 $18,997 4,988 4,585 25,046,791 22,581,874 5,021 4,925 ........... Capital 
6,228 13,181 11,025 11,452 189 173 630,831 583,223 3,337 3,371 ........ Caribbean 
24,107 16,205 20,414 14,464 370 290 ‘1,664,755 1.235.636 4409 4,260 .....ceee Central 
270,124 136,907 122,823 103,518 840 789 4,412,809 4,092,484 5,253 5,186 .......... Colonial 
216,875 166,883 188,740 151,575 1,406 921 7,379,044 4,628,870 5,248 5,026 ...... Continental* 
5,436 5,048 4,830 2,998 49 40 346,827 283,714 7,078 7,093 .......00- Cordova 
922,222 789,183 370,921 433,210 4,647 4,275 22,525,130 20,600,778 4,847 4,819 ............. Delta 
3,453,400 2,958,638 649,081 608,331 11,356 10,304 59,425,028 52,791,551 5,232 5,123 ........... Eastern 
14,407 13,591 4,452 2,338 93 88 558,108 SEB TSS GHEE GREE ccccvccccccese Ellis 
68,244 10,618 28,448 36,661 1,333 1,465 7,425,347 7,449,146 5,570 5,085 Flying Tigers 
63,981 46,780 100,189 88,268 658 597 3,236,067 2,930,869 4918 4,909 .......+. Frontier 
35,926 21,113 47,357 40,537 526 544 2,726,347 2,745,689 5,183 5,047 ......... Hawaiian 
Jin ewes . soseases  \ sivedins 43 47 274,916 257,885 5,727 5,487 .. Helicopter A. S. 
5,710 4,862 9,816 7,879 306 262 1,417,231 1,141,495 4631 4,349 .. Lake Central 
—. “senses —_  saeanens 84 73 403,127 324,480 4,799 4,445 ...... Los Angeles 
16,397 not filed 6,090 not filed not filed not filed mot filed —s_ ccccccccees Mackey 
24,212 17,977 56,773 31,046 482 399 2,476,986 1,822,041 5,138 4,566  .accorese Mohawk 
1,297,993 1,122,036 457,393 230,064 3,040 2,911 15,051,088 13,908,477 4,951 4,777 ....seeeee National 
2,420 1,756 11,349 7,421 115 105 620,521 548,139 5,396 5,220 New York Airways 
75,317 43,372 76,265 47,931 825 654 3,923,815 3,020,844 4,756 4626 . North Central 
137,927 87,280 145,828 115,946 1,062 1,026 5,349,288 5,002,209 5,037 4,873 ........ Northeast 
8,809 7,407 11,572 6,657 108 118 758,969 741,468 7,027 6,283 Northern Consol. 
1,376,246 1,245,556 568,895 464,490 5,451 4,936 29,812,933 25,435,668 5,469 5,153 ........ Northwest 
25,027 28,776 19,459 10,643 509 372 2,457,742 Ai Fh B® BS rere Ozark 
63,989 52,373 32,535 25,899 566 455 3,352,673 2,588,407 5,923 5,688 Pac. Northern 
674,609 598,735 202,005 184,669 1,403 1.448 4,284,658 4,003,602 3,054 2,765 .......0.. Panagra 
Pan American 
72,527 55,303 112,734 105,630 397 376 2,662,208 2,524,660 6,706 6,715) .....s005- Alaska 
1,366,032 1,624,834 1,636,651 1,196,581 5,785 4,982 28,975,296 25,232,448 5,009 5,065 ........ Atlantic 
1,073,975 1,022,674 1,183,580 948,179 7,060 7,050 32,660,424 32,206,008 4,626 4,568 . Latin American 
676,523 497,227 676,050 638,696 3,604 3,423 19,223,484 17,854,390 5,331 5,216 .......... Pacific 
seseenes 80s (i‘=teweeaee 060«=—C—iéi(i OR 0UCC(C SOROS 2,100 1,918 9,636,924 8,505,552 4,589 4,435 Non-divisional 
132,552 88,156 105,243 103,982 745 670 3,344,492 3,011,022 4,489 4494 ........ Piedmont 
36,932 84,931 4,556 18,417 407 409 2,061,499 1,944,765 5,065 4,754 .......... Pioneer* 
2,455 2,353 3,163 4,811 46 45 344,347 302.902 TABB GOFAL ncccccccccess Reeve 
39,581 108,524 27,047 40,384 oe 226 oe 1,022,099 Se GED coccescoccse Resort 
7,165 1,815 14,155 4,555 268 172 1,249,016 830.018 4,661 4826 ......seeeee Riddle 
6,412 3,468 5,081 3,694 1,417 804 6,487,776 4,052,693 4,578 5,041 .......cceeeee Slick 
39,853 28,977 32,090 34,198 434 408 1,986,373 1,762,476 4,577 4,319 ......... Southern 
20,601 32,480 ‘79;780 51,546 392 296 2.080,094 1,488,818 5,306 5,030 ........ Southwest 
17,554 7,775 15,543 17,543 218 218 1,031,504 941,118 4,732 4,317 ..... Trans Pacific 
69,506 39,187 56,694 63,715 537 565 2,444,690 2,328,699 4,553 4,121 ...... Trans-Texas 
3,353,294 2,578,791 2,726,809 2,518,315 17,082 15,254 89,382,460 78,220,609 5,232 5,128 ......sseeeee . TWA 
2,591,309 2,042,798 1,558,985 1,468,485 18,120 15,697 98,210,731 83,964,683 5,420 5,349 ..........- United 
545,687 475,477 183,688 140,425 2,122 1,841 11,005,450 9,480,433 5,187 5,150 .......... Western 
22,903 20,701 62,874 70,167 405 365 2,158,441 1,889,880 5,329 5,163 ...... West Coast 
12,489 11,798 8,023 4,148 230 151 1,710,160 1,247,427 7,435 8,261 ..... Wien Alaska 
$23,942,248 29,294,554 13,981,832 12,521,824 125,639 112,858 $648,862,888 564,260,056 5,164 4,999 .......... TOTALS 
*Continental and Pioneer merged April 1, 1955. 


** Not required to be filed 


in 1955. 


—Expenses Going Up, Too 


fic, somewhat higher prices, more elab- 
orate service by some carriers, and pos- 
sibly by the serving of free alcoholic 
beverages on some flights. Most carriers 
are believed to include liquor expense 
under “refreshments” in the food ac- 
count, 

Among the Big Four, Eastern Air 
which has concentrated in the 
past year on improving its food service, 
spent 51.6°4 more for this item than it 
lid in 1954. American was up 24.2%, 
TWA 254%, United 35%. Among 


Lines, 
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smaller trunks, Western Air Lines, 
whose emphasis on “champagne” serv- 
ice has paid off handsomely in traffic 
increases, upped food expense 79.4 

As a group, the local service lines 
were up a surprising 73.4% in the food 
account. Allegheny, for example, spent 
only $879 in 1954, while the 1955 figure 
was $6,250. North Central jumped from 
$2,651 to $23,073. West Coast went from 
$503 to $5,165. 

For the purchase of newspaper and 
magazine advertising space, the US. 


airlines spent $23,942,248, an increase 
of 17.9°,. In the Big Four, Eastern, the 
biggest space buyer at $3,453,400, was 
below the average increase, showing a 
16.7°4 jump. American was up 26.8%, 
TWA 30%, United 26.8%. 

\dvertising expense other than pur- 
chase of space—stickers, displays, calen- 
dars, novelties, maps, etc.—totaled $13,- 
981,832, up 11.6%. 

Shop and servicing supplies showed 
almost the same increase—11.7°,—from 
$8,776,996 in 1954 to $9,805,367. 

® ® 
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1955 Gas & Oil 


Consumption 





The U.S. scheduled airlines, in 
their domestic, international and terri 
torial operations, spent some $218,424, 
272 for aviation gasoline and oil for the 
12-month period ending September 30, 
1955, a 9.6% jump over the $199,624,104 
expended in calendar 1954. 

In all, these carriers purchased 1.14 
billion gallons of avgas (up 12.2%) and 
13.7 million gallons of oil (up 14.4%) 
for the year. 

And for the first time the record 
brought first specific information on 
what to look forward to in turboprop 
fuel and oil consumption. Capital Air- 
lines, operating Vickers Viscounts, 
burned 500,700 gals. of turboprop fuel 
and 75 gals. oil (a 6,676 to 1 ratio) in 
operations to September 30. By the 
year-end, Capital consumed 1,826,928 
gals. fuel and 658 gals. oil, bringing the 
fuel/oil ratio to 2,776 to 1. 

For overall airline piston transport 
operations, last year’s procurement 
works out to a ratio of 83-to-l on fuel 
and oil consumption. The sharp increase 
to a 2,776 ratio on Viscounts emphasizes 


the effect of higher fuel and lower oil 
consumption in the coming jet and 
turboprop era. 

Here’s how the various groups of 
carriers reported fuel and oil consump- 
tion and costs to the Civil Aeronautics | 














Board: 
DOMESTIC 
Total Cost 
Fuel oil (Fuel 
Carrier (Gallons) (Gallons) & Oil) 
American 180,028,439 2,489,229 $ 32,984,963 
Braniff 26,308,458 320,771 4,659.882 
Capital 42,481,934 490,37 7,449,583 
Colonial 4,936,897 46,652 910,865 
Continental 10,481,944 134,452 1,895,364 
Delta 40,595,601 494,209 7,354,085 
Eastern 143,738,578 1,737,762 25,839,456 
National 33,217,489 4,449 5,837,050 
Northeast 5,805,824 71,449 1,122,024 
Northwest 39,084,939 441,072 7,090,424 
A 126,418,891 1,793,584 22,053,718 
United 159,145,672 18, 28,783,1 
Western 22,158,339 241,490 4,094,148 
TOTALS 834,403,007 10,414,030 $150,074,711 
INTERNATIONAL 
Total Cost 
Fuel oil (Fuel 
Carrier (Gallons) (Gallons) & Oil) 
American 3,639,792 50,348 $ 660,281 
Braniff 5,806,683 53,559 1,381,464 
Colonial 1,081,232 11,438 209,226 
Delta 3,560,722 53,067 825,372 
Eastern 9,652,674 115,674 1,778,586 
Mackey 477,601 4,710 102,347 
National 2,923,523 29,290 625,968 
Northwest 13,179,781 139,825 3,012,691 
Pan American 
a 54,726,696 505,580 13,521,108 
tin- 
American 47,511,278 485,161 9,706,901 





_— 
“= one 


IT’S A GOOD IDEA 


to switch to... 


Patent Pending® 


/. 





It’s simple to make the switch to TRs. They 


standard JAN 7 and 9 pin miniature sockets like 
the TS102P01, TS103P01, etc., and give complete 
electrostatic shielding. IERC’s exclusive, patented 
liner effectively dissipates heat and dampens 
vibration. TRs will stop “premature” tube failures 
caused by excessive temperatures in any of your 
existing or new electronic equipment projects. 
*Cross-licensed with North American Aviation, Inc. 


write for “TR” technical bulletin. 


International =x F-~ 


research 


electronic 


= 





ELECTRON TUBE SHIELDS 
for best cooling, longer tube 
life and reliability! 


ft \“ 





corporation 


145 West Magnolia Boulevard, Burbank, California 
Circle No. 52 on Reader Service Card. 
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Pacific 37,245,927 404,599 8,652,704 
Alaskan 4,303,622 41,591 1,070,487 
Panagra 8,500,112 96,486 2,525,580 
TWA 33,356,173 408,649 7,799,871 
United 7,745,182 92,063 1,378,517 
TOTALS 233,670,998 2,492,040 $ 53,251,103 
LOCAL SERVICE 
Total Cost 
Fuel Oil (Fuel 
Carrier (Gallons) (Gallons) & Oil) 
Allegheny 3,712,275 49,732 $676,116 
Bonanza 1,509,748 17,460 285.665 
Central 1,800,639 27,564 353.155 
Frontier 3,562.183 48,958 698,663 
Lake Central 1,572.563 17,797 297,213 
Mohawk 2,678,061 23,250 521,027 
North 
Central 4,310,418 29,071 753,642 
Ozark 2,954.272 .660 513,242 
Piedmont 4,628,715 66.791 835,585 
Southern 2,253,784 26,471 462,555 
Southwest 2,805,854 34,592 521,337 
Trans Texas 3,363,702 44,375 589,153 
West Coast 2,506,223 23,104 439,293 
TOTALS 37,658,437 439,825 $6,946,646 
TERRITORIAL 
Total Cost 
Fuel oil (Fuel 
Carrier (Gallons) (Gallons) & Oil) 
Alaska 2,513,696 32,599 $665,671 
Alaska Coastal y 5,784 119,348 
Byers 18,155 866 871 
Caribbean 549.832 5,450 116,240 
Cordova 401,926 4,693 104,977 
Ellis 288,708 3,621 76,147 
Hawaiian 2,778,226 46,906 517,986 
N. Consolidated 527,558 5,113 205,422 
ern 4,352,177 52,664 1,024,931 
Reeve 315,034 11,875 86,229 
Wien Alaska N.A. N.A 552,229 
TOTALS 13,285,018 173,768 $3,478,051 
ALL CARGO 
Total Cost 
Fuel oil (Fuel 
Carrier (Gallons) (Gallons) & Oil) 
Aerovias 1,611,937 18,770 $518,490 
Flying Tiger 8,779,061 108,517 1,812,820 
Riddle 2,559,492 36,121 582,363 
Slick 7,405,508 73,078 1,624,511 
TOTALS 20,355,998 236,486 $4,538,184 
HELICOPTERS 
Total Cost 
Fuel oil (Fuel 
Carrier (Gallons) (Gallons) & Oil) 
Helicopter 
Air 8. 96,158 1,291 $18,840 
Los Angeles 274,101 5,282 49,854 
New York 309,702 8,804 66,883 
TOTALS 679,961 15,377 $135,577 


All date based on period October 1, 1954 
through September 30, 1955. 





Engine Overhaul Periods 








P&W R1830 
Airline Model Time (Hrs.) 
AAA -92 1200 
BAL -90D 1200 
BNF -90D 1250 
CAL -92 1300 
CBA -67 1050 
CEN -90D 1200 
FAL -92 1000 
HAL -92 1400 
LCA -90D 1200 
NEA -92 1300 
NWA -92 1200 
OZA -90D 1200 
PAA-ATL -92 1200 
PAI -92 1100 
SOU -90D 1200 
TPA -92 1200 


AMERICAN AVIATION 


























INVERTERS 








Temperature 
AC GENERATORS 


High-Altitude and Missile High- 


AC Voltage Regulators 
(Magnetic Amplifier Type) 
nd 


a 
SYSTEM COMPONENTS 











| | yhbaeds 
gift 


featuring 
HARD GiASS TYPES 











High-Temperature 
DC GENERATORS 





DC VOLTAGE REGULATORS 
nd 


a 
CONTROL PANELS 














When it comes to special-purpose electron tubes, 


or electrical power equipment of the types shown 


' above, you can be sure of getting top quality from 
Bendix Red Bank. That’s because we offer the 


unbeatable combination of skillful design and 
expert engineering plus quality control over every 
step of manufacture. Call on us at any time for 
recommendations. 


Write today for brochure detailing our engineer: 
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Circle No. 30 on Reader Service Card. 


ing, production and service facilities. RED BANK 


DIVISION, BENDIX AVIATION CORPORATION, EATON- 


TOWN. NEW JERSEY. 
West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 


Export Sales and Service: 
Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


DIVISION 


AVIATION CORPORATION 
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OZ letter 


to the 


Airlines 


GLA ignition on... 
B-52...707.. YC9O7J...CF-100...C-133 
F-100... F-102A...F3H...F4D...F OF... J-33 
T-34...J-35...J-44...J-48...U-57.. J-71 
ORENDA...YC-124B...YC-121F... R7V-2 






i 
GENERAL LABORATORY ASSOCIATES, INC. 
Norwich ) New York 


—ae wis ( p| gy ) Ne toh — 


ELECTRONIC EQUIPMENT 





AIRCRAFT IGNITION AND 





WEST COAST SALES & SERVICE, 3903 Warner Bivd., Burbank, Calif., Victoria 94390 
128 Circle No. 34 on Reader Service Card. 















TTA -90D 

UAL -92 

WAL -92 

WCA -90D 
P&W 2000 

AA -13 

CAI ... -11CM2 

EAL -D5 

NWA -13 

PAA-ATL . -D3, D5 

-PAC D3 

. -9 

UAL -11C 

WAL ae -11M3 
P&W R2800 

AAA -85 

AA -34, -83 

-CB16* 

BNF -CB16 

-83AM5 

-85 

CAL -CB16 

DAL -CB16** 

-CB16 

EAL -CB3 

HAL -CB3 

MOH -CA3 
NAL -CB16** 

-CB16 

NEA _ -CB3 

NWA ” -CB16 

PAA-ATL . -CB16/17 

-PAC -CB16 

TWA -CB16 

UAL -CB16** 

-CB16*** 

-CB16 

-CB16 

-CB16 

WAL -CB16** 


*Period varies with type of 
**Twin engine installations. 


1500 
equipment 


***UAL has 1400 on DC-6Bs, 1800 on 


DC-6s. 
P&W R4360 
NWA : -CB2 1100 
PAA-ATL -B6 1300 
-PAC -B6 1200 
WRIGHT R1820 
CAP G-200 1500 
DAL G-202A 1500 
EE cataiitl G-202A 1400 
NAL an G-202A 1450 
WRIGHT R3350 
BNF .. -BA3 1000 
CAP -BA3 1300 
EAL ; -CBl 1400 
-BD1 1925 
TWA -BA3 1300 
-BD1 1900 
-CBl 1400 
WRIGHT TURBO COMPOUND 
AA -DA2 1000 
ji _aee DA2 1100 
EAL ; DAI, DA4 1100 
NAL DA2 1100 
NWA DA3 1100 
PAA-ATL DA4 = 1000 
TWA -DA3 1000 
UAL -DA2, DA4 900 
TURBOPROPS 
CAP Dart RDa5d 1000 





HELICOPTER ENGINES 





AIRCOOLED MOTORS 


720 


1100 
800 
700 


AVIATION 


HAS , 6V4-200 
PRATT & WHITNEY 
LAA R985-B4 
R1340-40 
NYA . R1340-40 
AMERICAN 











Aircraft Seating 





Airline 


AAA 
BAL 
BNF 
CAI 
CAL 
CAP 
CBA 


DOUGLAS DC-3 


CEN- 


DAL 
FAL 
HAL 
LCA 





MOH 


NEA 
NOR 
OZA 
PAI 
SOU 
SWA 
TPA 
TTA 
WCA 
WAL 


* Only eirtines using more than stand- 


ard 21 seate 


CAI 
CAP 
NWA 


PAA- 


DOUGLAS DC-4 


ATL 


-ALA 


TWA 
UAL 
WAL 


AA 
BNF 
CAL 
DAL 
NAL 
NWA 


PAA- 


DOUGLAS DC-6/6B 


ATL 


-PAC 


UAL 
WAL 


AA 
DAL 
NAL 


PAA- 


UAL 


All 


All 


DOUGLAS DC-7 


ATL 


CONVAIR 240 


CONVAIR 340 


No. of 
Seats* 


24 
28 
21-24 


21-24 


ad 
BE 


SFSSSRSS 


LOCKHEED L-49/649/749 


BNF 
CAP 
EAL 
TWA 


NWA 
TWA 


NWA 
PAA 


CAP 


AAA 
SWA 
TWA 


APRIL 23, 


LOCKHEED L-1049 


BOEING 377 


-ATL 


VICKERS VISCOUNT 


MARTIN 2-0-2/4-0-4 


1956 


54 
56 


55-81 


50-65 
47-71 


83 
43-56 


44 


40 
36-40 











Operating Costs of New Transports 
Show Increase, Older Types Decrease 


Aircraft direct-operating costs, 
those “out of pocket” expenses which 
represent a healthy share of overall air 
line expenditures, followed a fairly con- 
sistent pattern in 1955. Costs dropped 
slightly for older aircraft, but increased 
for the newer models. 

Of six major transport types 
covered in an AMERICAN AVIATION sur- 
vey, four showed reduced costs, while 
two reflected increases. 

Here’s how individual models 
fared, based on analysis of costs re 
ported by a number of airlines (all 
figures are averages): 

*® Douglas DC-3—Eleven local serv 
ice airlines, representing the bulk of 
DC-3 operation, continued show 
cost reductions. Plane-mile costs were 
49.98¢, a slight drop from 50.82¢ in 
1954 and 51.93¢ in 1953. 

* Douglas DC-4—Costs dropped ap 
proximately 4.6°% for nine carriers from 
83.45¢ in 1954 to 79.78¢ last year. In 
1953 six of these airlines averaged direct 
costs of 106.29¢. Biggest area of cost 
cutting was in Pan American’s Pacific 
and Atlantic Division operations which 
showed a drop from 133.68 to 104.0¢ 
and 121.0 to 99.0¢ respectively for the 


to 


three-year span. 

*® Douglas DC-6—Five carriers aver- 
aged 97.87¢ per plane mile, a 3% in- 
crease over 94.99¢ last year. Costs in 
1955 returned to 1953 levels of 97.38¢. 
In DC6A cargo operations, two air- 
lines averaged 119.5¢ almost a 2¢-per- 
plane-mile increase over last year. Seven 
DC-6B operators recorded a 119.5¢- 
DOC, a slight drop from 120.26¢ in 
1954, 

* Douglas DC-7—Newer DC-7s 
operated by four airlines showed a 
2.7% cost increase, averaging 119.55¢ 
in 1954 and 123.9¢ last year. 

* Convair 340—Three carriers oper- 
ating Convair 240s dropped plane-mile 
costs 3.994 from an 80.33¢ in 1954 to 
77.33¢ in °55. For five Convair 340 op- 


erators, costs dipped slightly from 
82.98¢ in °54 to 82.47¢ last year, but 
remained about 3 above the 1953 
level. 


* Boeing 377—In Boeing Strato- 
cruiser operations, the cost trend con- 
tinued its steady improvement of the 
past several years. Three carriers aver- 
aged 165.28¢ per plane mile, an 11.6% 
drop from 186.94¢ in 1954. 














First to provide radar-smooth flights on the East 


Coast, 


jet service to and from Florida.. 
ment this fleet with swift, 
Electras, an expanded fleet of DC-7 


National will also offer the first DC-8 


.and will aug- 
modern Lockheed 
7B’s, and new 


Convair Metropolitan 140’s. Leadership will con- 
tinue to be a National Airlines tradition. 


(NATIONAL 
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A FEW OF THE New 
Hydraulic Motor with Constant Gain Nose 


i 4 K be R 4 Anti-Overrun Flow Control, Wheel Steering Valve 


AIRBORNE HYDRAULIC VALVES 














from New “Concept-through- 


Production” Facility — 


at El Segundo Division i 
Pressure Regulator 





The valves shown are representative of an expand- 
ing line being built to meet rapidly advancing Motor with Constant 
airborne requirements. They were developed in Speed Valve 
close cooperation with the airframe and power 
plant engineers who are using them. They are 
products of Vickers El Segundo (California) Divi- 
sion, which has complete engineering, laboratory 
and production facilities for “concept-through-pro- 
duction” of airborne hydraulic valves. 

Thoroughly experienced in the requirements of 
aircraft systems and working closely with the 
Detroit organization, the El Segundo staff can 
quickly solve new problems in design. As soon as 
the prototype is approved, it becomes a production 
item in minimum time. Ask the nearest Vickers 
Application Engineer for further information or 
write for Bulletin A-5209. 

VICKERS INCORPORATED 


A 






Pump Control 
Valve 


vis N F SPERRY RANE 


Power Control 
DEPARTMENT 1502 + DETROIT 32, MICH Thermal Protection Flow Regulator 


Administrative and Engineering Center Relief Valve with 


Application Engineering and Service Offices: 
El Segundo, California, 2160 E. imperial Highway « Detroit 32, Michigan, 
1400 Oakman Bivd. « Arlington, Texas, P.O. Box 213 « Washington 5, 
D.C., 624-7 Wyatt Bidg. + Additional Service facilities at: Miami Springs, 
Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “TWX” DE89 «© CABLE: Videt Detroit 
OVERSEAS REPRESENTATIVE 
The Sperry Gyroscope Co., Ltd. —Great West Road, Brentford, Middx, England 


~ ~ ~ = he “ 
a o welt ite ee ‘ "Ss. . 


Design, Development, Testing and Manu- 
facturing at El Segundo Division of Vickers 
Incorporated. 
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Aircraft Direct Operating Cost 


(Cents per plane mile) 


Scheduled U.S. Airlines 


Editor’s Note: Direct operating costs shown here for 1953 through 1955 make 
interesting general comparisons but are not suitable for comparing costs of any two 
airlines operating the same type aircraft. Such an appraisal demands more detailed 
information on the carriers’ depreciation of equipment, route structure (trunk or 
local service), type of operation and scope of equipment modifications. All data 


secured in an AMERICAN AVIATION survey. 


DOUGLAS DC-3 





Airline 1955 1954 1953 
AAA 50.85 53.27 55.07 
BAL 46.43 46.82 50.57 
BNF 44.07 45.87 45.93 
CAA 65.06 pone — 
CAI 58.91 63.00 55.30 
CAL 47.14 49.32*  51.60* 
CAP 45.40 45.70 43.00 
CEN 50.03 52.43 54.76 
DAL 43.81 45.71 40.51 
FAL 47.78 47.11 47.80 
HAL 56.56 51.61 48.78 
LCA 51.87 55.41 54.08 
MOH 54.00 54.30 56.00 
NEA 55.10 50.02 49.15 
NOR 49.74 54.36 vr 
NWA 55.05 61.67 62.02 
OZA 52.53 53.94 59.75 
PAI 48.41 51.03 49.05 
SOU 45.54 46.95 Tr 
SWA 49.71 50.01 49.54 
TPA 45.32 44.80 43.66 
TTA 47.98 45.46 46.75 
UAL 74.67 50.86 47.99 
WAL 41.63 44.47 er 
WCA 50.22 49.25 47.86 


* Pioneer Air Lines’ figures shown. 
DOUGLAS DC-4 














AA 79.00C 79.40C 87.80C 
CAI 81.44 82.30 76.30 
83.26F 86.70F 17.00F 
CAP 68.70 66.90 65.50 
EAL 70.72 keaie — 
NWA 72.55 77.01 76.56 
89.44F 9433F 90.54F 
PAA-ALA 75.00 86.93 76.95 
-ATL 99.00 106.00 121.00 
-LAD 76.00 enue nates 
-PAC 104.00 121.12 133.68 
TWA 74.80 79.51 
122.73FC 116.55FC 
UAL 70.05 65.59 ua 
63.81C 62.78C 
WAL 68.32 65.81 
DOUGLAS DC-6 
AA 84.00 93.40 91.10 
89.00F 90.90F 95.00F 
BNF 92.13 92.62 98.83 
98.61F 105.51F 11482F 
CAL 102.72 noes ans 
DAL 119.10 99.24 104.44 
NAL 109.73 101.76 105.24 
105.09F 109.68F 
PAA-LAD 127.00 ones sane 
UAL 84.41 87.95 87.32 
87.23F 8737F 8750F 
DOUGLAS DC-6A 
AA 103.00 104.10 
PAA-ATL 136.00 131.00 
-LAD 94.00 
DOUGLAS DC-6B 
CAL 139.65 ~++. 118.74 
NAL 110.79 105.39 
111.62F 104.96F 
NWA 116.19 107.60 


127.13F 122.23F 
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PAA-ALA 126.00 126.61 
-ATL 136.00 144.00 
-LAD 112.00. .... 
-PAC 154.00 159.84 
UAL 9744 99.14 
WAL 96.25 99.26 
DOUGLAS DC-7 
AA 125.00 127.70 120.20 
DAL 12339 12580 .... 
137.11F 
EAL 166.71... ? 
NAL 135.73 12559 109.12 
111.62F sae’ 
PAA-ATL 137.00*_..... 
UAL 11149 99.14 
119.89F 
* DC-7B. 
CONVAIR 240 
AA 71.00 80.10 76.30 
NEA 9250 91.28 98.468 
PAA-LAD 17.00 .... 
WAL 6848 69.62 
CONVAIR 340 
BNF 7499 7636 69.78 
CAL eet” side. > nue 
DAL 77.00 1334 69.27 
8031F 77.62F 7041F 
HAL 98.14 10521 93.42 
MOH rere 
NAL 7888 7895 3.61 
1956F 7699F .. 
UAL 8333 81.07 93.33 
LOCKHEED L-49 
BNF 124.10 
PAA-LAD 115.00 eae 
TWA 93.62 104.02 
LOCKHEED 649/749 
CAP 12020 11130 97.80 
EAL 9499 86.25 106.59 
TWA 101.95 106.44 
133.42F Reet 
LOCKHEED 1049 
EAL 135.44 13237 146.89 
TWA 131.42 132.28 
LOCKHEED 1049C 
EAL 14552 142.84 
LOCKHEED 1049G 
NWA 175.78 
TWA 136.90 
229.10 
MARTIN 2-0-2 
AAA | Pee 
SWA 83.24 89.80 85.82 
TWA 88.29 
MARTIN 4-0-4 
EAL 86.65 89.94 91.62 
TWA 85.73 .... 87.34 
CURTISS C-46 
BNF 72.55C 


(Continued on next page) 
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HARDMAN TOOL & ENGINEERING CO. 
1845 S$. Bundy Drive « Los Angeles 25, Calif. 


| Circle No. 53 on Reader Service Card. 





























BOEING 377 BNF 1690 1658 18.72 
a —s CAP 1465 1403 14.01 
Airline 1985 19854 19888 CBA 31.00 34.00 
NWA 158.84 163.69 168.80 CEN 1796 1822 1791 
194.39F 194.87F 205.93F CAI 22.79 24.75 22.02 
PAA-ATL 177.00 223.00 anna CAL 16.73 
-PAC 160.00 174.13 183.44 DAL 15.09 15.71 12.73 
HAL 24.78 2040 19.86 
LCA 19.45 21.65 22.87 
HELICOPTER OPERATIONS MOH 1844 1730 2084 
NEA 2040 17.89 1852 
BELL 47G NOR 19.08 
HAS 67.30 NWA 18.49 16.16 19.68 
SIKORSKY 8-55 OZA 20.09 18.76 19.95 
PAI 1758 1853 18.84 
NYA 185.00 SOU 1592 18.70 21.99 
C—Cargo. F— International. SWA 17.48 14.18 14.09 
FC — International Cargo. TPA 16.12 16.85 14.60 
TTA 17.47 1427 18.09 
UAL 3455 1899 16.16 
Airline Maintenance Costs wat. 14.16 
WCA 1355 13.35 
(Per Hour of Flight) 
DOUGLAS DC-3 
D " 
Airline 1955 1954 1953 Soeaas BO 
—_— SS — AA $ 66.91 $ 62.94 $ 61.52 
AAA $ 17.66 $ 1699 $1768 CAP 37.23 3689 34.95 
BAL 15.77 1834 1744 CAI 4722 4890 44.89 
YoU NEED THE 
¢ 7 a LZ; A 7, } 
= > a? 








TWINS 


IN Gow COMMUNICATIONS WORK 


| SRE Sas, 


PERFECTION FOLDED 
PERFORATOR PAPER 

























No rewinding to get at stort of 
message. Just FLIP OVER. 


3,000’ to 9,000" lengths give 2! to 
63 hours of UNINTERRUPTED service. 


19" between folds. 


“se ond %"" standord widths. 
Special widths on order 


Faster, easier filing. No need to 
crimp, ond crease. 


PERFECTION FOLDED PERFORATOR 
dispenses directly from carton. 


PERFECTION FOLDED 
PRINTER PAPER 






Eliminotes message interruptions 
due to roll changes. 


Approximotely 2850’ of ALL USE- 
ABLE PAPER per carton. 


18%"" between folds. 

Standard widths available 
Requires less storage space 
Canary, white, pink, green. 


PERFECTION FOLDED PRINTER 
dispenses directly from carton 


START using the PERFECTION TWINS. 
Saving PAPER —TIME— MONEY —LABOR 






1S YOUR PROTECTION 
The World's Leading Brand of Communication Papers 


PAPER MANUFACTURERS COMPANY 
Main Office: PHILADELPHIA 15, PENNSYLVANIA 
Sales Representatives: Ationta @ Chicago @ New York @ Cleveland 
Kansas City @ Los Angeles ¢ New England 
Pacific Coast Warehouses: Los Angeles @ Son Francisco Plants: Philodelphia @ indianapolis 
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NWA 4053 41.16 
PAA-ALA 39.56 
-ATL 52.17 40.10 
-PAC 5121 5261 
TWA 46.16 43.92 
UAL 39.35 28.18 
WAL 38.58 
DOUGLAS DC-6 
AA $ 50.60 $ 57.57 
BNF 6431 55.66 
CAL 32.65 
DAL 83.23 55.78 
UAL 54.02 38.15 
DOUGLAS DC-6B 
CAL $ 75.70 
NAL 57.85 $61.12 
NWA 46.37 34.49 
PAA-ALA 47.02 38.22 
-ATL 56.29 57.15 
-PAC 52.04 
UAL 52.26 38.55 
WAL 43.18 
DOUGLAS DC-7 
AA $105.60 $105.89 
DAL 85.97 99.66 
EAL 83.83 
NAL 113.30 83.39 
PAA-ATL 71.42 
UAL 77.66 41.30 
CONVAIR 240 
AA $41.02 $48.31 
MOH 61.27 
NEA 52.90 63.08 
WAL 39.06 
CONVAIR 340 
BNF $39.06 $37.02 
CAL 36.29 
DAL 40.08 37.17 
HAL 35.45 38.89 
NAL 37.08 33.01 
UAL 38.86 28.04 
LOCKHEED L-049 
BNF $52.7 
TWA 68.72 $50.93 
LOCKHEED L-649/749 
CAP $ 76.82 $ 57.59 
EAL 78.61 47.08 
TWA 56.93 48.43 
LOCKHEED 1049 
EAL $72.01 $70.94 
TWA 7994 58.33 
LOCKHEED 1049C 
EAL $78.14 $75.32 
LOCKHEED 1049G 
NWA $71.10 
TWA 61.60 
86.76F 
BOEING 377 
NWA $96.13 $101.56 
PAA-ATL 107.48 125.85 
-PAC 92.81 88.66 
MARTIN 2-0-2/2-0-2A 
AAA $52.40 
SWA 4251 $38.18 
TWA 38.03 
MARTIN 4-0-4 
EAL $34.51 $33.67 
TWA 38.46 30.71 





38.63 
38.63 
37.98 


47.61 
30.69 


$ 59.41 
68.65 


72.53 
40.20 


$57.40 


65.65 
40.35 


$112.33 


$49.23 
42.03 


$28.85 


36.86 
29.72 


33.22 


$52.65 


$ 73.25 
57.47 


$70.96 


$121.78 
133.99 
109.05 


$40.01 


$37.86 


AMERICAN AVIATION 











te 
Mstinctive new luxury 





only on NWA Stratocrwisers... 


the new Fujiyama room 


There’s a new note of luxury on the North- 
west Orient Airlines Stratocruiser fleet 
one that has passengers talking. 

They /ike it . . . find it a memorable new 
experience in air travel. It’s the new 
Fujiyama Room, glamorous new refresh- 
ment lounge on the lower deck of the 


world’s largest airliner. 
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Symbolizing the other lands Northwest 
serves beyond the Pacific, the Fujiyama 
Room offers a taste of another world. 
There is nothing like it in the skies. 

If you ever have occasion to advise 
passengers on a coast-to-coast connection, 
see if the NWA Stratocruiser schedule 
doesn’t fit their plans. 


Shortest, fastest to the Orient 


Onient AIRLINES 


x 

2, 
Xx 
< 
a 
x 
pb 
ty 

t 
& 
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They’ll thank you, as well as Northwest. 

Remember, Northwest flies 18,000 miles 
of routes half way around the world— 
coast to coast, Canada, Hawaii, Alaska, 
the Orient. It flies the shortest, fastest 
route to the Orient—the Great Circle 
shortcut. And everyone’s a special guest 
when he flies Northwest! 


NORTHWEST 








Pes . MPHENOL 

















CONNECTOR 
a 


vusts 


BLUE RIBBONS 
MICRO RIBBONS 
MINIATURE AN-TYPE 


GOLD-PLATED CONTACTS, 
BLUE DIELECTRIC FOR ANs 


ANs for POTTING 
SUBMINAX RFs 
CAPTIVATED CONTACT RFs 
SOLDERLESS RFs 































































AMPHENOL has participated in hundreds of 
major component development programs in 
cooperation with industry and government. 
Because of AMPHENOL’s reputation for quality 
components, creatively engineered, AMPHENOL is 


approached time and again for assistance; 


recent firsts resulting from this cooperation 
include the now standard connectors listed above. 


AMPHENOL is actively engaged in current 
miniaturization programs: new Micro-Ribbons 
are the latest result. Other contributions are 
Subminax RF connectors and Miniature 
AN-type connectors. All are considerable 


engineering feats for all represent a reduction 


in size and an increase in reliability. 


For creative engineering assistance, for 
electronic components produced to the highest 
quality standards in the industry— 

specify AMPHENOL! 


AMERICAN PHENOLIC CORPORATION 


chicago 50, illinois 
AMPHENOL CANADA LTD. toronto 9, ontario 
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Hinshaw Urges Rise 
In Baggage Allowance 


The domestic baggage allowance 
of 44 lbs. should be raised by the U.S. 
airlines to the 66-lb. limit that applies 
elsewhere in the world, according to 
Rep. Carl Hinshaw (R.-Calif). And he 
has a resolution ready for introduction 
to accomplish the equalization. 

Hinshaw, a member of the Inter 
state and Foreign Commerce Commit 
tee, said that the 40-lb. limit, first-class 
and coach, “is as antique as the Boeing 
247-D. It should be brought up to date. 
The same baggage allowance should 
persist all over the world for the same 
class of ticket, and this discrimination 
against the domestic traveler should 
be abolished. 

“Abroad they recognize that pas 
sengers paying first-class fares should 
receive first-class treatment as to bag- 
gage allowance. Abroad you can carry 
66 lbs. anywhere on a first-class ticket. 
A tourist passenger can carry 44 lbs. 
A U.S. coach passenger to Hawaii or 
Alaska is entitled to carry 44 lbs., too. 
It is only the continental U.S. passenger 
who is limited to 40 lbs.” 

® A foreigner traveling to the US. 
is entitled to carry 66 lbs. without 
extra charge on domestic routes, he 
pointed out, adding that “a Cuban can 
travel all over the U.S., if he is ticketed 
for it, carrying 66 lbs., and the only 


difference is that he flew over 
the 90 miles of the Gulf Stream. | 
suppose that entitled him to an ad- 


vantage.” 

On a Washington-Los Angeles trip 
made entirely in the U.S., the round- 
trip fare is $283.86 and excess baggage 


| is 75c per lb., Hinshaw said. “If 66 


lbs. are carried, the round-trip plus 
excess at $39 is $322.80. But if the trip 
is made via Mexico City (and you can 
make it either or both ways) for $59 
additional over the round-trip fare, the 
total round-trip is $342.80, and 66 lbs. 
can be carried with no extra charge. 
So the side trip to Mexico City is really 
1 bargain to the 66-lb. baggage person— 
it only costs $20 net extra. 

“On mileage, it is really a bonanza.” 
Washington-Mexico City-Los Angeles 
round-trip is 7526 miles, he said, while 
Washington-Los Angeles is 4620. “So 
it will cost $20 for 2906 extra miles of 
flight, or $.007 per mile if the Mexico 
City privilege is used both ways. That 
is the cheapest passenger transportation 
I know of anywhere. 


“The U.S. air carriers certainly 
discriminate against Americans who 
travel in the U.S. and in favor of 


foreigners and those Americans who 
travel abroad . . . But let someone say 
. « « (they) ought to treat Americans 
at least as well as they treat foreigners 
ind a cry goes to high heaven that 
someone is robbing them of revenue.” 




















GOOD WAY TO START 


A FINISHED PRODUCT 





CALL ON ROHR FOR ENGINEERING DESIGN 


Month after month, more and more 
customers call on Rohr for engineer- 
ing design in the development of 
Rohr-built aircraft parts. And for 
two important reasons. It gives our 
customer important technical and 
manpower assistance. It provides 
opportunity to coordinate design and 
Rohr production facilities from the 
start. Result? Savings in time, work 
and money for a fine finished product. 






WORLD'S LARGEST PRODUCER OF 


For the aircraft parts you need— 
remember the world of production 
skill that has made Rohr famous as 
the world’s largest producer of 
ready-to-install Pow-R-Pax for air- 
planes. Remember that Rohr makes 
over 30,000 different parts for air- 
craft of all kinds. And remember to 
call on Rohr for skillful engineering 
design — good way to start the aircraft 
part you have in mind. 


P\i te ¢\ameae) ite) t yilel, 





READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


Chula Vista and Riverside, California and Winder, Georgia 
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THE ERA OF THE | ELAND 















The ‘Lion’ of the turbo-props 


1956-1966 will be the era of the Eland. For at least those ten years the Napier 
ELAND will lead the turbo-props, just as the old Napier LION led the 
piston-engines of its day. A confident claim? Yes—but it’s justified by facts. 
Here are the facts: 


We made the right basic decision 


We did 


From the first we decided on a single-spool turbo-prop. The advantages over a twin- 
spool were always obvious: lower weight with greater simplicity, flexibility, safety and 
economy. Yet it was an all-or-nothing decision, for everything depended on the com- 
pressor. We were sure we could make the compressor we needed, and events have 
proved us right. The compressor of the Eland has the highest stage-loading of any 
in the world. 


the right basic research 


We decided early on to go right back to fundamentals. So, in 1947, at Liverpool, we 
built the largest gas turbine research station in Europe. In it we have done 8 years’ 
continuous work on compressor and turbine design techniques. In it we have developed 
a unique engine control system which guarantees that the Eland turbines will never 
have to meet higher temperatures than they have already met for thousands of hours 
on test-bed and in the air. The performance and safety and flexibility of the Eland 
rest upon sure foundations. 


The right engine at the right moment 


Medium-haul airlines all over the world are faced with the problem of changing over 
to turbo-props in the 3,0004,000 e.h.p. range. Elands are the imaginative, and the safe, 
answer. Because of its simplicity the Eland is inherently safe—and economical to run 
and service. Because of its flexibility it is adaptable to any and every operating condi- 
tion. These qualities, plus small diameter and excellent power-weight ratio, make the 
Eland a good engine both for new aircraft and for conversion projects. 


AMERICAN AVIATION 











IS BEGINNING... 


“The Aeroplane’ Photograph 





TAPIER ELAND AIRLINER—an American Convair-Liner of engines modifications have been kept to a minimum. 
+% 340 which we have bought from the makers and The Napier Eland Airliner will be flown on route prov- 
converted from piston-engines to Napier Eland turbo- ing trials and demonstration tours in Europe and the 
props. With the increased—but quieter—take-off power U.S.A. 
available, the aircraft can operate at an all-up weight 
of 53,200 Ibs. instead of 47,000 lbs. and can carry its 
maximum payload of 12,880 lbs. over the much greater 


In this Anglo-American enterprise we are not only 
demonstrating our confidence in the engine: we are also 
offering to the world’s many Convair operators a simple 
stage distance of 1,220 miles instead of 290 miles as in way of giving new life, increased revenue and greater 
the case of the piston-engined version. The cruising passenger appeal to their aircraft—by changing to 
speed is increased by 45 m.p.h. Apart from the change Eland turbo-props. 





Still higher powers to come 


The Eland is years in the lead—and we are not sitting back and watching that lead 
melt away. We are applying what we have learned to the development of still higher 
powers—keeping the Eland always ahead of its time. The Era of the Eland is only 
just beginning! 


HOW ARE YOU GOING TO USE THE ELAND TO YOUR ADVANTAGE? 


D. NAPIER AND SON LIMITED, LONDON W. 3, ENGLAND 
Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 
J. C. K. SHIPP, Group Aviation Representative 
Suite 223, Dupont Circle Building 
1346 Connecticut Avenue, N. W. 
Washington 6, D. C. Tel: Dupont 7-2123 
CRC E20 
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Transatlantic Travel Made Record Gain in '55 


® The shift from first-class to tour- 
a slower rate. Of 


Transatlantic air travel in 1955 


showed its biggest gain since 1952, the 


year in which tourist service was in- 
troduced. 

A total of 652,233 first<lass and 
tourist passengers used the regular 


schedules (charters not included) of the 
13 U.S. and foreign airlines flying routes 
between the U.S., Canada and Europe. 
18.58 increase over the 
passengers of 1954. The 1954 
1953 


This was an 
550,000 
gain over 1953 was only 8.56%; 
1952 17.6 and 1952 over 
. Atlantic totals do not 


was 
30.9 


over 


1951 was 


include transpolar trafhe of Scandina- 
vian Airlines System. 

The year marked by a tre 
mendous surge by Pan American World 
Airways, which not only continued as 
the top carrier of first-class passengers, 
but which took over the tourist lead 
from TWA and the cargo lead from 
KLM Royal Dutch Airlines. Last year 
also saw the inauguration of service by 
Germany’s Deutsche Lufthansa and by 
Airwork, British all-cargo line. Airwork, 
however, discontinued flying in Decem- 


was 


ber. 


6 Passenger 


Twin Pioneer 


—can bring cheap air transport to any part of the world 





level ground. 





which can provide a hundred yards or so of reasonably 

















A fixed wing, 16-passenger or 4,000 lbs freight carrying air- 
craft that can take-off in 85 yards and land in 90 yards. The Twin 


Pioneer cruises at 140 miles an hour 
Maximum speed 180 miles per hour 


speed. 


Range 620 miles 
and lands at bicycle 


The Twin Pioneer aircraft is specially designed to meet the need 


of difficult territories where airfields can neither be constructed 


nor afforded and for short range inter-city air services where much 


time can be saved by operating from strips close in to the centres 


SCOTTISH 
AVIATION 


PRESTWICK AIRPORT, AYRSHIRE, SCOTLAND ¢ Telegrams: AERONAUTICS ¢ PRESTWICK 


of cities. 
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ist continued, but at 
the 652,233 passengers traveling in both 
directions between the U.S., Canada and 
Europe, 462,555, or 70.99, were on low- 
fare flights, compared with 69.1% of 
the 1954 total. Out of 1,006,492 seats 
offered for sale, 71.1 were tourist. 

Collectively, the airlines operated at 
a 64.80°4 load factor (65.28°/ first-class, 
64.60°% tourist). 

Of the total trafic, PAA and TWA 
carried 48.2 (46.4 in 1954), with 
the other flag carriers splitting 51.8%. 
The two USS. lines offered 45.6 of 
the seats. 

Excluding Canada-Europe business 
of Trans-Canada, KLM and BOAC, 
and counting only U.S.-Europe, PAA 
and TWA carried 53.8°4 of the traffic 
and offered 50.5°/ of the seats. 


* Total tourist travel showed a 
21.7% gain, up from 380,176 in 1954 


to 462,555 last year. On the U.S.-Europe 
route, the increase was 23.8°%. A total 
of 715,962 tourist seats was offered for 
sale, 17°94 more than 1954 (18.5°%4 more 
from U.S.). 

In contrast to 1954, first-class busi- 
ness gained 11.7°, (12.594 U.S.-Europe 
only). In 1954, first-<lass passengers had 

from the 1953 total 
U.S.-Europe ). 


dropped 8.7 
(down 9.3° 


Cargo Up 30.5% 

Cargo registered a _ substantial 
30.5°4 increase, from 10,938.5 tons to 
14,277.9 tons (1954 over 1953 was 12°/). 
U.S.-Europe cargo traffic was up 33.6 
Foreign flag lines carried 64.9% of all 
cargo. PAA, however, took over the top 
spot from KLM, hauling 3,408.7 tons to 
the Dutch carrier’s 2,945.4 (the latter 
figure includes Canada-Europe). PAA 
boosted its all-freight flights from 145 
in 1954 to 380, while KLM dropped 
from 304 to 265. 

Mail continued to gain at a satis- 
factory rate, totaling 8,213.7 tons, up 
23.3°2. PAA and TWA carried 65.9% 
of the tonnage. To and from the U.S. 
they hauled 71.1%. 

® The top five carriers of first-<lass 
passengers last year, in order, were: 
PAA, BOAC, TWA, Air France and 
KLM. In the tourist field it was PAA, 
TWA, SAS, KLM and Air France. 
For both classes of traffic, PAA, TWA, 
BOAC, KLM and SAS. 

Extent of PAA’s gains can be seen 
from the fact that it added 13.9°/ 
more first-class seats in 1955 and upped 
its first-class business 18 Tourist was 
more spectacular, seats increasing 31.7 
and traffic 47.4°4. Of the 652,233 trans- 
atlantic passengers last year, 187,104, or 
28.6°4, were carried by PAA. 


> 
- 





AMERICAN AVIATION 











FIRST CLASS TOUR. COMB. 


FIRST CLASS TOUR. COMB. 


FIRST CLASS TOUR. COMB. 
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THIS AIRCRAFT OF TOMORROW... 





.-+« USES TODAY’S GROUND ORGANIZATION 





THE TWIN-JET ““CARAVELLE” IS THE MEDIUM-RANGE AIRCRAFT OF TOMORROW 


because: 


@ Its 465 m.p.h. cruising speed offers passengers the substantial saving in 
time they desire; 
@ Payload is 70 passengers or 15,400 lbs.; 


© “Hourly transport capacity’—more than 32,500 passenger-miles—is double 
that of the present conventional medium-stage aircraft; 


@ Only half as many aircraft needed for the same traffic, hence much less 
capital invested; 


And the cost per seat-mile is the lowest in the world. 
THE TWIN-JET ‘SCARAVELLE’’ USES TODAY'S GROUND ORGANIZATION 


because: 


Under standard regulation conditions, at a weight of 90,000 Ibs.: 


@ It takes off normally in 1,490 yards; 
® Acceleration-stop distance is 1,960 yards and landing distance 1,200 yards. 


Thus the “CARAVELLE” powered by two Rolls-Royce jet-engines, can use existing airports through- 
out the world despite the fact that two-thirds of them have runways less than 2,200 yards long 





SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-EST 


6 Avenue Marceau PARIS 8éme 
Circle No. 33 on Reader Service Card. 
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U.S. Airline Transports 


Scheduled Domestic Operations 
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Vis- 
Bouglas count Lockheed Martin Boeing Convair 
Cert. DC- DC- 
No. OPERATOR DC-7 DC-6 6A 6B DC-4 DC-3 | -744 -1049 749 049 18 -404 -202 -377 -340 -240 |Totals 
105 Allegheny .. 14 ee 4 18 
25 American ....... 25 50Ot*é«< 25 : or ¥ - teat " 74 186 
604 Bonanza ........ : ~ ee "5 = z 7 eK: eee aes 5 
i Braniff eet aeaes % gy ‘ ¥ . 23 - a ~ oe a ee eee Beate ee 57 
“21 Capital ~ 24 ~ 21 5 a 65 
404 Central ore ~— er ae ae Pen a ee ae 9 
23 Colonial ...... See rn tie on _ ig ta 3 Veo . - 
“14 Continental 3 21 ol —Z 6 r 30 
26 Delta 11 7 qa eae 16 =i 20 54 
10 Eastern. ...... es ee 2 9 e *27.~—Ss«1) 60 129 
501 Frontier .......... 7 a 12 eae ” aor see 
306 Lake Central are “i 7 a cer? 7 
104 Mohawk ts pa _ 10 . 7 eoneinvennnsaseion 5 a 
“16 National . + 4 x 8 - a 5 12 as 37 
303 North Central a saeien = ~ 18 
“15 Northeast 7 fs = il i mae ‘17 
20 Northwest - 5.Oté“‘<‘CS;! 17 - 4 = a 10 oe 47 
308 Ozark hace ~~ j “ 14 ~ - 14 
208 Piedmont ar > eae on a. 17 es — ees ie aie iad 17 
209 Southern .. ae ae ee “ ae = ae 5 e 7 7 ae i at 12 
601 Southwest aa ae ae a is 4 14 
401 Trans-Texas a 16 =f a So ee ieee: 16 
7 T. W. A. (Domestic) | err 39 32 "40 11 ee 163 
“11 United at 25 42 20 19 13 %s “aiagecry ~~. 5S on 174 
702 West Coast ..... ‘ca - « Se ee ea a a : eT 
28 Western 8 6 8 aaa a we 9 31 
ITrunk & Feeder were: Sins : 
TrOTAI 77 112 8 70 100 285 8 61 58 44 9 100 19 10 118 93 1172 
Vis- Boe- Cur- 
“Cargo Only” Douglas count Lockheed Martin ing Convair tiss Helicopter 
DC- DC- DC- DC- DC- DC- 
7 6 6A 6B 4 3 |-744 | -1049 749 049 18 |-404 -202 |-377/-340 -240] C-46]S-51 S-55 47D 47G_ Tis. 
20 Aerovias Sud . ‘ = sa 6 oe er oe 6 
60 Flying Tiger 4 = 2 _18 .-__26 
21 ‘Riddle a ; _ eer: a _ oo oe 
606 _Slick 3 3 a if jn 17 ae 
D/ U.S. Airlines “ 0 a gee _0 
INTRASTATE 
6-4 (C) California Cent 3 od ~ _ 3 
6-6 (C) Friedkin Aero- sn 
nautics TTT T Tce _ es 2 1 . : 3 
FW-8 Capitol Airways 4 3 ees 
HELICOPTERS 
Helicopter Air Service v 6 _6 
Los Angeles Airways we . _ i = : 5 =. 7 
New York Airways ..._ es : 5 be 5 1 6 
Cargo Only” Intra- 
state, & Helicop- 
ters, TOTAL , 0 0 7 0 9 8 0 0 0 0 0 0 0 0 0 0 57 2 10 o 7 _ 4100 
Aircraft on Trunk & 
Feeder Certificates 77 112 8 70 100 285 8 61 58 44 9 100 19 10 118 _ 93 0 0. 0 0 0 1172 
Aircraft on Helicop- 
ters, “Cargo Only,” 
& Intrastate Certifi- 
cates same ae 0 0 7 0 9 7 0 0 { 0 0 0 0 0 0 0 57 2 10 0 ~ _ 100 
Aircraft on all Domes- — nian ani Tee ee os 
___ tic Certificates 77 112 15 70 109 293 8 61 58 44 9 100 19 10 118 9 57 2 10 9 7 1272 
*Includes 16 L-1049C. ** Includes 24 L-1049G (4 NWA: 20 TWA). *** DC-7B 
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You haven't 
seen anything till 


you've seen 


gunviwe THE AMER 








i 


In New York, board the only DC-7B to South 
America’s West Coast and Argentina. 


Ce Pes. wd ies « S 


Fen Amorican- Grace Aiwaye 









Santiago, Chile, famous for seafood, 
served with fine Chilean wine. 


overnight from New York via PANAGRA DC-7B 






CHICAGO 
SAN FRANCISCO ‘ NEW YORK 
* . 
: VASHINGTON 


You'll be in Buenos 
Aires 4 hours faster 
than by any other 
service when you fly with 
Panagra. You can save hours 
to Lima and Santiago too. 
No change of plane from 
New York by El InterAmericano 
DC-7B or El Pacifico DC-6B. 
Both fly daily over routes of 


. ° ° ° A PAZ*« 
National Airlines, Pan American : 
and Panagra. Call your Travel seK b in 
A gent, National, or Pan American, AO PAULO 
Panagra’s U.S. Sales Agent. 2 
' 
AIRES 


PANAGRA | 


? 
WORLD'S FRIENDLIEST AIRLINE SX 





AMERICAN AVIATION 











New Transports, Nonstop Operations 
Push Average Speeds Above 300 mph 


Although virtually every transport 
introduced in the postwar era has 
carried a mianufacturer’s guaranteed 
cruising speed in excess of 300 mph, 
actual speeds averaged by an airline 
from takeoff to landing necessarily run 
far below that figure. 

Just how far below varies with the 
route structure of a particular carrier, 
the big factor being the percentage of 
time spent in climbing and descending 
from cruise altitude. In these operations 
speeds range well below the 200 mph 
mark even for the fastest transports. 

Only with the introduction of 
newer, high speed aircraft and non- 
stop coast-to-coast operations have 
carriers managed to pass the 300 mph 
average from wheel-off to touchdown 
for an airplane type. During 1955, three 
airlines all flying DC-7s (United, Amer 
ican and Panagra) recorded average 
speeds of 307.1, 306.4 and 300.7 mph. 
UAL and AA operated DC-7s, Panagra 
DC-7Bs. 

*Two other aircraft 
domestic U.S. scheduled airline oper. 
ations were written into the record dur- 
ing 1955. Capital Airlines, introducing 


new to 


its turboprop Vickers Viscount in 
Washington-Chicago service, averaged 
255.6 mph in 3,671 hours and 938,435 
miles of flying. Braniff Airways aver- 
aged 196.6 mph with a cargo C-46 flying 
94 hours and 18,478 miles following its 
introduction late in °55. 


DOUGLAS DC-3 
Take-off to Landing 








Revenue 

Flight Revenue Average 

Airline Hours Miles Speed 

AAA 30,557 4,278,154 140 

BAL 15,937 2,342,576 147 

BNF 49,916 7,888,197 158 
CAI 21,336 2,912,659 136.5 
CAL 45,189 6,945,514 153.7 
CAP 52,658 7,517,071 142.8 
CBA 5,570 800,343 143.7 
CEN 18,215 2,649,052 145.4 
DAL 36,508 5,422,481 148.5 
FAL 32,436 4,864,092 150.0 
HAL 10,113 1,495,900 147.9 
LCA 16,009 2,206,844 137.9 
MOH 22,593 3,057,096 135.3 
NEA 29,109 4,112,764 141.3 
NOR 44,320 6,414,950 144.7 
NWA 18,021 2,590,601 143.8 
OZA 28,795 4,113,535 142.9 
PAI 44,303 6,451,013 145.6 
Panagra 460,559 161.6 


2,850 








SOU 21,936 3,263,651 
SWA 16,027 2,192,336 
TPA 11,378 1,706,010 
TTA 28,989 4,350,693 
UAL 17,598 2,440,161 
WAL 21,421 3,276,745 
WCA 25,989 3,460,802 
DOUGLAS DC-4 
AA 12,709 2,400,499 
CAI 15,129 2,827,919 
CAP 79,891 14,652,752 
NWA 54,403 10,413,542 
PAA-ALA 3,208 650,861 
-ATL 18,438 3,373,000 
-LAD 26,318 5,401,893 
-PAC_ 8,070 1,957,910 
Panagra 1,897 340,220 
TWA 22,630 4,276,723 
UAL 47,712 9,202,266 
WAL 20,066 3,725,577 
DOUGLAS DC-6 
AA 236,901 59,276,390 
BNF 13,008 3,251,192 
CAL 3,950 992,870 
DAL 27,360 6,917,011 
NAL 17,143 4,340,100 
PAA-LAD 2,639 677,669 
Panagra 5,507 1,465,496 
UAL 136,485 34,918,865 
DOUGLAS DC-6A 
AA 6,935 1,750,537 
PAA-ATL 3,122 776,000 
-LAD _ 6,789 1,822,298 
DOUGLAS DC-6B 
CAL 3,487 894,337 
NWA 25,259 6,567,010 


(Continued on page 149) 


148.8 
136.8 
149.9 
150.1 
138.7 


133.2 


188.9 
186.9 
183.4 
191.4 
202.9 
182.9 
205.3 
242.6 
179.3 
189.0 
192.9 
185.7 


250.2 
248.9 
251.4 
252.8 
253.2 
256.8 
266.1 
255.8 


253.1 
248.6 
268.4 


256.5 
260.0 








AIRCRAFT 


ANNOUNCING A NEW 


Société Anonyme 

des Ateliers d’Aviation 
Louis Bréguet 

24, rue Georges Bizet 
PARIS — France 


Cable address: 
Bregavion — Paris 





TACTICAL S.T.O.L. TRANSPORT 


BREGUET 940 


BREGUET 765 
MILITARY TRANSPORT 





DOUBLE 





DECKER 
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/ OVER Woe 
! DECADE OF \ 
SERVICE | 





= Jf 
\ — BT a 
\ THE AIRFREIGHT LINE j 
‘ ——_<«# j 
~ a. yar 


SLICK AIRWAYS’ OWN 
| Annual 4 oF on 
MY Transpovta yORYESS 


: This YeRY, SLICK marks 

a gratifying decade of specialized 
5p service to t divshipper- 
It chooses the occasion to promise a 
continuance and enlargement of that 
service iW am, t0 ep es itself t0 
the progress in business and higher 
standards of living that air wons- 
port makes possible nvamto ve-state 
its basic policy of bringing the bestin 
transportation at reasonable rates to 
the nation and the nation’s shippers 


D.W, RENTZEL, presivent 
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(Continued from page 147) LOCKHEED L-49 NEA a oe 7 
BNF 1,067 mos 63S | Dl ap ese LaEaaeR 3109 
Revenue TWA 108,500 26,178,094 2413 ‘i . . : 
Flight Revenue Average PAA-LAD 10,364 2,410,337 232.6 CONVAIR 340 
Airline Hours Miles Speed 
BNF 65,076 13,708,904 210.7 
LOCKHEED 649/749 
DAL 54,832 11,346,855 206.9 
PAA-ALA 9,757 2,457,355 251.9 CAP 33,960 7,590,589 2325 HAL 7,941 1,551,350 195.4 
-ATL 66,813 16,557,000 247.8 NAL 2,769 679,225 245.3 NAL 30,755 6,092,709 198.1 
“LAD 48,485 12,722,252 262.4 TWA 120,780 29,500,744 2443 UAL 110,665 21,799,967 197.0 
-PAC 8,070 1,957,910 242.6 
Panagra 8,207 2,110,022 257.1 LOCKHEED 1049 MARTIN 2-0-2/2-0-2A 
UAL 64,292 16,294,577 253.4 TWA 27,771 7,584,147 273.1 AAA 2,660 456,750 171.7 
WAL 25,983 6,402,018 246.4 SOU 6,444 1,124,121 174.4 
LOCKHEED 1049G 
DOUGLAS DC-7 NWA 9,392 2,396,273 256.1 MARTIN 4-0-4 
AA 77,250 23,668,816 306.4 TWA 32,837 9,225,178 280.9 TWA 106,337 20,051,688 188.6 
DAL 25,319 7,411,583 292.7 
NAL 14307 4,186,556 292.6 BOEING 377 CURTISS C-46 
UAL 82,628 25,372,265 307.1 NWA 31,962 8,003,630 250.4 BNF 94 18,478 196.6 
PAA-ATL 25,866 6,522,000 252.1 
DOUGLAS DC-7B -PAC 56,147 14,765,014 263.0 VICKERS VISCOUNT 
EAL CAP 3,671 938,435 255.6 
NAL 827 237,815 287.6 CONVAIR 240 
PAA-ATL 11,439 3,246,000 2838 AA 178,541 34,589,362 193.7 BELL 47G 
Panagra 3,031 911,303 300.7 MOH 2,724 490,473 180.1 HAS 6,362 335,571 §2.7 
U.S. Airline T 
». Airline Transports 
Scheduled International Operations 
Boe- Cur- 
Douglas Lockheed ing Convair tiss Miscellaneous 
Cert. DC- DC- DC- DC- DC- DC- C- G- G- r 
No. OPERATOR 7 6 6A 6B a 3 1049 749 649 049 18 5C —377—340 240 46 44 21A Misc.’ Tis. 
802 BER ccccccccccccces 2 3 e002 ee oe ee 7 
804 Alaska Coastal ...... 1 ee os oe ee oe 9 2 12 
25 BERGTEEOM § cccccccecces "25 °50 3 “9 ee oe ee ee oo OH oe ee ee ‘6 186 
ee er eer *9 9 
32 Caribbean ........... 4 4 
102F Colonial ............. *5 *8 13 
808 GOPGGTR ccccccccecese 2 1 3 
See” ERED «ecceccscescceses *11 *7 *16 *20 4 
SEED . TRBORI. oc vcccccccccces *12 *2 *6 *27 4 *19 66 
805 BEB cc ccccvcccsocces 7 7 
5 POTAM.  cccccceccces 10 5 15 
1001PF Mackey ...cccccsesses 4 4 
“RR ereeeee 1 s 1 
203F WNatiomal ..........+.. *4 *4 *8 *9 as a ee oe $e ee ee 37 
803 Northern Cons. .. ... 3 3 
301F Northwest ........... ‘ *5 *4 #*17 oe *4 *10 40 
801 Pacific Northern ..... 2 + 3 9 
8 PE. ncusctouss<is 52 5 2 5 17 
1 Pan American-AD .. : 4 3 44£ 2i1t es ‘a ws o Aa § 77 
4&6 Pan American-LAD . . ad £ £ t 4 + 10§ 5 19 
2&3 Pan American-PAD + 5 t we OP. sa 25 
(Cert. 3) 
807 Reeve Aleutian ...... 3 4 
211 DD 6s. ceuceeunnnde oo7 7 
901 Trans Pacific ........ 6 6 
34 TWA (International) *2 oe -. °279 29 
i eee *7 *6 13 
806 Wien Alaska ......... ee 2 ae 3 66 5 
In International Service 
eoccccceccee 64 80 ll 92 71 15 31 46 3 5 9 36 79 12 16 672 








* Also listed on Domestic Certificate. 


*** Operated in accordance with CAR No. 
a 1, Ch300; 1, PBy and 1, 8-43. 
* DC-7B. 





** Operated in accordance with Provisions Special CAR No. SR-373A. 
SR-368A. 


Listed on Certificates 1 and 3. 


additional L-749’s shown on Domestic Cert. No. 17. 


+ 
+ DC4’s shown on Certificate 1 are also operated on Cert. 6. 
Se naa shown on Certificate 6 are listed on 1. 
£ 


12 
Same aircraft listed on Certificates 1 & 6. 
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Some leaders 


lose the 
personal touch 





So Pan American World Airways has a rule 
that individual attention must be paid to 
every one of the thousands of letters which 
are received ev ery month... And when a 
passenger writes: “You have succeeded in 
keeping the personal touch” —and when 
another passenger writes: “Everywhere 

that wonderful spirit of friendly helpfulness 
made all passengers feel right at home” 


—— well, we feel pretty good! 


“I found I had lost my billfold in Berlin... 


valuable papers... over six hundred dollars 





in cash ... Hotel guides very indifferent but 









Pan American recovered my billfold... 
refused reward.” — And perhaps best 
of all, we like: “Gave me a feeling of being 


a guest rather than a passenger” — 


The World’s Most Experienced Airline 


has the objective of making every passenger 














feel like a guest. 











Carrying the Stars and Stripes to 80 countries and colonies 


round iheworld Diary A RICAN 


WORLD'S MOST EXPERIENCED AIRLINE 


150 AMERICAN AVIATION 





LOCAL SERVICE AIRLINES 


INTERNATIONAL AIRLINES 


DOMESTIC TRUNK LINES 
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Worldwide Directory 
of Airlines 


North American 


United States 


AAXICO (American Air Export & Im- 
port Co.), Int’l Airport, P. O. Box 875. 
Miami 48, Fla 

Aerovias Sud Americana, Inc. (ASA In- 
ternational Airlines), Pinellas Int'l Airport, 
St. Petersburg, Fila. 

Allegheny Airlines, Inc., Washington 
National Airport, Hangar No. 12, Wash- 
ington 1, D. C 

American 
100 Park Ave., 
tions offices 





Airlines, Inc., Executive offices, 
New York 17, ° oS era - 
LaGuardia Airport Station 

Flushing 71, N 


Bonanza Air Lines, Inc., P. O. Box 391, 
McCarran Field, Las Vegas, Nev 

Braniff Airways, Inc., Love Field, Dallas 
19, Tex 

Capital Airlines, Inc., Washington Na- 
tional Airport, Washington 1, D. C 

Caribbean-Atilantic Airlines, Inc., P. O 
Box 6035, Loiza Station, Santurce, P.R 

Central Airlines, ,Inc., Meacham Field 
Ft. Worth, Tex. 

Colonial Airlines, Inc., Executive offices 
230 Park Ave., New York 17, N. Y 


Continental Air Lines, Inc., Stapleton 
Airfield, Denver 7, Colo. 
Delta Air Lines, Inc., Atlanta Airport 


Atlanta, Ga 
Eastern Air Lines, Inc., Eastern Air Lines 
Bidg.. 10 Rockefeller Plaza, New York 20, 


N. 

The 
Air Terminal, 

Frontier Airlines, Inc., Stapleton Airfield 
Denver 5, Colo 

Hawaiian Airlines Ltd., Honolulu Int'l 
Airport, P. O. Box 3287, Honolulu 1, Hawaii 

Helicopter Air Service, Inc., 5036 W. 63rd 
St. Chicago 38, Ill. 

Lake Central Airlines, Inc., Weir Cook 
Municipal Airport, Indianapolis 44, Ind. 

Mackey Airlines, Inc., Executive offices, 
Broward County Int’l Airport, Fort Lauder- 
dale, Fla 

Midet Aviation Corp., Palm Beach Int'l 
Airport, West Palm Beach, Fila. 

Mohawk Airlines, Inc., Cornell University 
Airport, Ithaca, N. Y. 

National Airlines, Inc., Aviation Building, 
3240 N. W. 27th Ave., Miami 42, Pia. 

New York Airways, Inc., LaGuardia Air- 
port Station, Flushing 71, N. Y. 

North Central Airlines, Inc., 6201 34th 
Ave. South, Minneapolis 23, Minn. 

Northeast Airlines, Inc., Logan Int'l Alir- 
port, 239 Prescott St., E. Boston 28, Mass. 


Flying Tiger Line, Inc., Lockheed 


Burbank, Calif. 


Northwest Airlines, Inc., 1885 University 
Ave., St. Paul 1, Minn. 

Ozark Air Lines, Inc., Box 7, Lambert 
Pield, St. Louis 21, Mo 

Pan American World Airways, Inc., 135 


East 42nd St., New York 17, N. Y.; Atlantic 
Div., 28-19 Bridge Plaza, North Long Island 
City 1, N. Y¥.; Latin American Div. Miami 
Int'l Airport, Miami, Fila.; Pacific-Alaska 
Div., Int'l Airport, San Francisco, Calif. 

Pan American-Grace Airways, Inc., 135 
East 42nd St., New York 17, N. Y. 

Piedmont Airlines, Smith Reynolds Air- 
port, Winston-Salem, N. 

Resort Airlines, Inc., 1346 Connecticut 
Ave., N. W., Washington 6, D. C. 

Riddle Airlines, Inc., Int'l Airport, P. O. 
Box 535, Miami . Pla. 

Seaboard & Western 7 Inc., 80 
Broad St., New York 4, N. 

Slick Airways, Inc., 3000 N. , Ave., 
Burbank, Calif. 

Southern Airways, Inc., Executive offices 
Brown-Marx Bidg.., Birmingham, Ala.; 
traffic, sales & operations Atlanta Airport, 
Atlanta, Ga. 

Southwest Airways Co., San Francisco 
Int'l Airport, San Francisco, Calif. 

Trans World Afrlines, Inc., Executive & 
sales offices 380 Madison Ave., New York 17, 
N. Y.; operations 10 Richards Road, Kansas 
City 5, Mo. 

Trans-Pacific Airlines, Ltd. (The Aloha 
Airline), P. O. Box 3769, Honolulu, T. H. 

Trans-Texas Airways, Municipal Airport. 
Houston, Tex. 

United Air Lines, Inc., Executive offices 
5959 8S. Cicero Ave., Chicago 38, Ill.; op- 
erating base Stapieton Field, Denver, Colo 

Uraba, Medellin & Central Airways, Inc., 
135 E. 42nd St.. New York, 

West Coast Airlines, Inc.. 
Seattle 8, Wash. 

Western Air Lines, Inc., 
P. ©. Box 45,005, 
Angeles 45, Calif. 


(Continued on page 
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Boeing Field 


Avion Drive, 
Station. Los 


6060 
Airport 
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Now in its llth year, Transocean Air Lines has become not only a 
leader in supplemental mass movements of passengers and cargo throughout 
the world, but one of the nation’s busiest aircraft overhaul and maintenance 
facilities. With this growth, Transocean has established itself as an impor- 
tant and integral part of the world’s aviation service. 

Nerve center for the world-wide air activities of Transocean and its sub- 
sidiaries is the Oakland International Airport. 
cision-production knowledge of a small army of technicians is employed in 
maintaining, overhauling and modifyng thousands of aircraft of both recip- 
rocating and jet engine types, for the Air Force, for individual aircraft own- 


ers, for other commercal airlines. 


TRANSOCEAN AIR LINES 


Inquiries regarding your particular aircraft overhaul 
or modification problems may be addressed to: 


Here the skill and pre- 


Transocean Air Lines, 
Oakland International Airport. 
Oakland 14, California 
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NEMS-CLARKE 
TYPE 1501 





The Type 1501 Special Purpose Re- 
ceiver is now being offered as the im- 
proved version of the NEMS-CLARKE 
167-J] and 167-J2. The all new 1501 
receiver incorporates the best qualities 
of both of the former types plus many 
a BFO. A video 


new features including 


bandwidth control is provided to 
greatly improve signal-to-noise ratio 
when full bandwidth is not needed 
Write Dept. H-4 

for further 

sah - 


Special Purpose . 


RECEIVER \ 


for 
UNEQUALED 
PERFORMANCE 
in 


@ GUIDED-MISSILE / 
MONITORING 


@ RADIOSONDE f 


7, RECEPTION 


NEMS-CLARKE Type 150! re 
is useful in 
guided missile 
radiosonde recep 
tion and as a high quality genera! 
purpose laboratory AM/FM re 


ceiver application 


in telemeteringa, 


monitoring, 


ceiver where superior perform 
ance is desired in the frequency 


range of 55-260 mcs 

Vey 
NEMS- «& 
CLARE & 


Incorporated 


PRECISION ELECTRONIC INSTRUMENTS 
SILVER SPRING. MARYLAND 
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Proudly presents its fleet of DC-7C's 


The GLOBAL EXPRESS” 


World Leader in Speed and Luxury 


SERVICE THIS SUMMER: transatlantic to Europe from New York fi , Bd 
... transpolar to Europe direct from Los Angeles. el B 








SERVICE NEXT JANUARY: transpolar to Tokyo from Copen- 
hagen via Anchorage—another SAS aviation first. 





SERVICE UNSURPASSED: Royal Viking flights with even greater 
luxury ...Globetrotter flights with new exclusive SAS “Comfort 


Line” seating. 






















THE DC-7C GLOBAL EXPRESS 
SHORTENS TRAVEL TIME 
TO ALL EUROPE, ASIA, 
AFRICA, THE NEAR EAST. 


LINKED TO SAS WORLOWIDE ROUTES 
THE DC-7C GLOBAL EXPRESS 
‘ — A SPEED ADVANCE INTO 
THE JET AGE 








THE GLOBAL 


—* 
(Te 5 e+, 
is n 14 
SCAWVDINAVIAN AIRLINES SVSTEN 


638 Fifth Avenue, New York 20, N. Y. 


AIRLINE | 
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One morning in April 
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Pasco eran. 
U.S. S(e® wees 














ceeee just 30 years ago a venture of faith was 
launched on the wings of a little Swallow biplane 
as it climbed slowly into the sky over 
Pasco, Washington. It was the start of what is 
now the nation’s oldest airline, United Air Lines. 
Many things have changed since April 6, 1926. 
But not United Air Lines’ spirit of service 
nor its faith in the future—most recently expressed 
in a $175,000,000 order for DC-8 jet aircraft to 
join the Mainliner fleet in 1959. 
So tomorrow will bring even greater advances 
in speed, comfort and convenience for you. 
And, more than ever, there will be “a difference 


when you travel in the Mainliner® Manner.” 


UNITED 





Copr., 1956, United Air Lines 
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(Continued from Page 152) 


Alaska 


Alaska Airlines, Inc., ee offices 2320 
Was 


Sixth Ave., Seattle, 

Alaska Coastal hurtines. 2 Marine Way. 
Juneau, Alaska 

Byers Airways, Inc., Box 1410, Fairbanks, 
Alaska 

Christensen Air Service, Anchorage, 
Alaska 

Cordova Airlines, P. O. Box 1499, Anchor- 
age, Alaska 

Ellis Air Lines, Box 1059, Ketchikan, 
Alask 


a 

Northern Consolidated Airlines, Inc., 414 
Fourth Ave., Anchorage, Alaska 

Pacific Northern Airlines, Inc., Anchorage, 

Alaska (Mail: 1626 Exchange Bidg., Seattle 
Airways, Inc., 


4, Wash.) 

Reeve Aleutian 420 D. S8t., 
Box 559. Anchorage, Alaska 

Safeway Airways, Merrill Field, Anchorage, 
Alaska 

Wien Alaska Airlines, Inc., Box 649, Fair- 
banks, Alaska 


Canada 


Air Ambulance Service, Regina, Saskatche- 


wan 
B.N.P. 
B.C 


Airways, Ltd., Vancouver Airport 


Canadian Pacific 7 Ltd., head office 
Vancouver Airport, 

Central Northern , + Ltd., head office 
Stevenson Winnipeg 

Laurentian Air Services, Ltd., P. O. Box 
71, Ottawa, Ont. 


Laurentide Aviation Ltd., 


Cartierville Air- 


port, Montreal 9, 


Que. 
Leavens Bros. Ltd., 


Aispor’. 
P. E. 


head office, Barker 


Toronto, On 


t. 
Maritime Central Airways, Charlottetown, 


Island 
Northern a Ltd., Room 401, 130 St. 

Jean St., Que., 
Okanagan ineticepters Ltd., Vancouver 

Airport, B. C. 
Pacific Western Airlines Ltd., Vancouver 


Airport, 


Cc. 
Quebecair Inc., Rimouski, Q. 
Saskatchewan ‘Government “heveese, er od 


Box 850, 


Prince Albert, 





Louth wect Croscroads 
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International Airport. 





Trans-Texas Airways 

is your airline’s answer 

to all-the-way service in 
the Southwest. TTA serves 
the major trunk lines pro- 
viding schedules to more 
than 50 cities in 4 states. Fly- 
ing 4,000 route miles, Trans- 
Texas Airways operates the 
world’s most dependable 
airliner — industry’s fin- 

est Douglas DC-3’s. Trans- 
Texas Airways’ South- 

west service means addi- 
tional revenue for your 
airline . . . more direct, 
through service 
for your passengers. 





Fraws -Fe~xas AreawayYs 


Houston, Texas 











Trans-Canada Air Lines, 
International Aviation Blde.. 


executive offices 
1080 Univer- 


sity St., Montreal, P. Q. 
Wheeler Air Lines, Ltd. 
Europe 
Azores 


Sociedade Acoriana de Transportes Aereos 
(SATA), Rua des Mercadores 7-11, Ponta 
Delgada 


Belgium 


Sobelair (Societe Belge de Transports Par 
Air, S8.A.), 137, Rue Royale, Brussels 

Sabena Belgian World Airlines (Societe 
Anonyme Belge D’Exploitation de la Navi- 
gation Aerienne), Air Terminus, Brussels 


Bulgaria 


sport Aerien Civil Bulgare 


Tran: (Tabso). 
12 Place Narodno, Sabranie, Sofia 


Czechoslovakia 


Ceskoslovenske Aerolinie (Czechoslovak 
Airlines), 1 Namesti Republiky, Prague 


Denmark 


Det Danske Luftfartselskab A/S (DDL) 
(Danish Air Lines), Copenhagen Airport. 
Kastrup 


Finland 


Aero O/Y (Finnair), Mannerheimintie 9B. 


P O. Box 278, Helsinki 
Karhumaki Airways, Lonnrotinkatu 3 
Helsinki 


Compagnie Nationale Air France, 
Marbeuf, Paris 8° 

Compagnie de Transports Aeriens Inter- 
continentaux (TAI), 23, rue de la Paix 


Gan Aeromaritime de | (UAT) 
5. Boulevard Malesherbes, Paris 


2, rue 


Germany 
Deutsche Lufthansa (Lufthansa), Clau- 
diusstrasbe 1, Koln 
Deutsche Lufttransport Gesellschaft 
m.b.H., Puhlsbuttel Airport, Hamburg 
Gibraltar 
Gibraltar Airways Ltd. (Gibair), Cloister 


Bidg., Box 212, Irish Town 


Great Britain 
Afr Charter nee. 15 Great Cumberland 


Pl., London, W. I. 
Air Kruise (Kent) Ltd. (Trans Channe) 
Airways), Lydd Airport (Ferryfield), Lydd 


Kent 
. oon Ltd., 15 Chesterfield St., London 


ey Airways Ltd., 1 Great Cumberland 
London, W. I. 
PBS. Air Transport, Ltd., 
High St., London, W. I. 
British European Airways Corp., head 
es, Keyline House, South Ruislip, Mid- 
dlesex 


1 Marylebone 


British Overseas Airways Corp., (BOAC) 
BOAC Headquarters, London Airport 
Hounslow, Middlesex 

Cambrian Ajir Services, Ltd., Cardiff 
(Rhoose) Airport, Cardiff, Glam., South 
Wales 

Derby Aviation Ltd., Derby Airport, Burn- 
aston, Derby 
2a Airways, Ltd., Liverpool Airport 
ive: 1 

Eagle Aviation Ltd., 29 Clarges St., Lon- 
don, W. I. 

East Anglian Flying Services, Ltd., Air- 


port, Southend-on-Sea, Essex 

Don Everall (Aviation) Ltd., Birmingham 
Airport, Birmingham 

Hunting-Clan Air Transport, Ltd., 72 Wige- 
more St., London, W. I. 

Jersey Airlines, 4 The 
Channel Islands 

Lancashire Aircraft Corp., Ltd., 7 Berkeley 
St., London, . 
Manx Airlines, Ltd., Ronaldsway Airport 
Isle of Man 

Morton Air Services Ltd., 
port, Surrey 


Parade, Jersey 


Croydon Alr- 


Oliey Air Service, Ltd., Main Hall, Croy- 
don Airport, Surrey 
Scottish Airlines (Prestwick) Ltd., Prest- 


wick Airport, Ayrshire, Scotland 


Silver City Airways, Ltd., 1 Great Cum- 
berland Pl., London, W. I. 
Transair, Ltd., Croydon Airport, Surrey 
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Greece 
TAE National Greek Airlines, 12 Merlin 
8t., Athens 
Hungary 


Malev (Hungarian Air Transport), 5 Vor- 
osmarty-ter, Budapest 


Iceland 


Flugfelag Islands, H. F. (Iceland Airways, 
Ltd.), Laekjargata 4, Reykjavik 


ireland 


Aer Lingus TTA (ALT), 43 Upper O’Con- 
nell St., Dublin 

Aer Rianta TTA (ART), 43 Upper O’Con- 
nell St., Dublin 


Italy 


Aerolinee Italiane Internazionali 
talia), via Leonida Bissolati, 20, Rome 
LAI—Linee Aeree Italiane (Italian Air- 
lines), Via del Tritone, 132, Rome 


(Ali- 


Malta 
The Malta Airlines, 285 Kingsway, Valletta 


Netherlands 


KLM Royal Dutch Airlines 
Luchtvaart Maatschappij N. V.), 
weg 1, P. O. Box 121, The Hague 


Plesman- 


Norway 


South-American & Far East 
(S.A.P.E.), Fr. Nansens 


Braathens 
Airtransport A/S 
plass 7, Oslo 

Det Norske Luftfartselskap A/S (DNL) 
(Norwegian Air Lines), Fornebu Airport 


Oslo 
Fred. Olsen Airtransport Ltd., Fred. Ol- 
sens gate 2, Oslo 


Vestlandske Luftfartselskap A/S (West 
Norway Aljrlines), Trafikkontor Airport 
Bergen 

Wideroe’s Flyveselskap OG Polarfiy A/S, 
Kr. Augustsgat 19, Oslo 

Poland 

Polskie Linie Lotnicze (LOT), Lot Bulid- 

ing, rue Hoza 39, Warsaw 
Portugal 

TAP—Transportes Aereos Portugueses, 

S.AR.L., 2 Rua Braamcamp, Lisbon 
Romania 

Transporturi Aeriene Romine (Tarom 

Baneasa Airport, Bucharest 
Spain 


Aviacion y Comercio S. A., 33 Calle Adu- 
ana, Madrid 


Iberia (Lineas Aereas Espanolas), Avenida 
de America No. 2, Madrid 
Sweden 

Aero-Nord Sweden AB, Bromma Airport 


Stockholm 40 

Airtaco AB, Bromma Airport, Stockholm 
40 

Aktiebolaget Aerotransport (ABA) (Swed- 
-y Air Lines), Bromma Airport, Stockholm 


AB Malmo Flygindustri, Bulltofta Airport, 
Malmo 12 

Foreningen Ostgotafiyg, 
Flygklubb, Linkoping 

AB Nordisk Aerotjanst (Nordaero), Kung- 
sangens Flygplats, Norrkoping 

Ostermans Aero AB, Stockholm 7 

Scandinavian Airlines System (Denmark, 
Norway and Sweden), head office Bromma 
Airport, Stockholm 40 

Svensk Flygtjanst A.B. (Swedish Air Serv- 
ice Ltd.), Arsenalsgatan 4, Stockholm 

Svenska Aero, Vestlung & Co., Bromma 
Airport, Stockholm 40 


c/o Linkopings 


Switzerland 


Swissair (Swiss Air Transport Co., Ltd.) 
Hirschengraben 84, P. O. Box 929, Zurich 


U.S.S.R. 


Aerofiot (Russian Air Lines), Hotel Met- 
ropol, Place Sverdlova, Moscow 
Yugoslavia 
Jugoslovenski Aerotransport JAT), Bir- 


caninova 1/111, Belgrade 
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Central & South America 


Argentina 


Aerolineas Argentinas, Paseo Colon 185, 
Buenos 

Compania de Aviacion Pan American 
Argentina, Av. Pte. Roque Saenz, Pena 788, 
Buenos Aires 

Lineas Aereas del Estado (LADE), 
rientes 480, Buenos Aires 


Cor- 


Bahama Islands 


Bahamas Airways, Ltd. (BAL), Oakes Air- 
field, Nassau 
Bolivia 


Lloyd Aereo Boliviano S.A. (LAB), Casilla 
132, Cochabamba 


Brazil 


Consorcio REAL-Aerovias, Rua Consel- 
heior, Crispiniano, 379-2° andar, Sao Paulo 

Empresa de Transportes Aereos Norte do 
Brazil S.A. (Aeronorte), Rua Oswaldo Cruz, 
341, Sao Luiz, Maranhao 





LOCALLY... 





Empreso de Transportes Aereos Catarin- 
ense, S.A. (TAC), Felipe Schmidt 14, Flori- 
anopolis, Santa Catarina 


Loide Aereo Nacional 8/A (Loide), Av. 13 
de Maio, 13-27° andar, Rio de Janeiro 


Nacional Transportes Aereos S.A., Av. 
Franklin Roosevelt 137, 12° and., Rio de 
Janeiro 


Panair do Brasil, S.A., Edificio Panair, 
Aeroporto Santos-Dumont, Caixa Postal 694, 
Rio de Janeiro 


REAL-Aerovias Brasil (Brazilian Interna- 
tional Airlines) (BIA), Rua Conselheiro, 
Crispiniano 379, Sao Paulo 


S. A. Empresa de Viacao Aerea Rio Gran- 
dense (Varig), Av. Borges de Medeiros 410- 
16° and P. O. Box 243, Porto Alegre, RGS 

S. A. Viacao Aerea Gaucha (SAVAG), Edi- 
ficio Camara do Comercio, Rio Grande do 
Sul 

Servicos Aereos Cruzeiro do Sul, 
(Cruzeiro), Avenido Rio Branco 128, 
Box 190, Rio de Janeiro 


Ltd. 
P. O. 


(Continued on Page 161) 
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Serving the Pacific Northwest 


Serving Paul Bunyan’s empire. West Coast Airlines 


provides fast, frequent flights to 44 principal cities in 
Washington, Oregon, and Idaho. In 1955, W.C.A. 
turned over a record $1,300,000 in interline fares 

to eight connecting airlines. 





SCHEDULED 


UL AIRHIEY & 
AIRLINES 


LOCAL 


SERVICE 
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Fr ten years, Bonanza Air Lines" 
has linked widely separated desert 






Cedar City ‘ 
St. George g-* | 
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CALIFORNIA 


/ communities with major terminals, 












Now to keep pace with the 










phenomenal growth of the West, 








Bonanza Air Lines proposes a , 







‘\, Victorville Apple Valley 
aos. ARIZONA 


new pattern of routes in the 










Western skies. Datario-Riverside 








re ae = 


qin 


AIR LINES 


* 
Sg 
at re.  FIQUDUSEU RUUIES <<---------< 






| 


i 
- =e 
E rd 


& 
= | 





se me 


NOW... serving 3 O07 communities 


with fast, frequent, scheduled daily service throughout 
this important six-state area 

















CP INTERNATIONAL FALLS 


IAT BBING - CHISHOLM EN 


(HOU GHTOW=HaNCorE 


oa GRAND FORKS 
@ At least 307 towns and cities, 


by actual count, are within easy 
access to North Central Airlines 
service. We are the community 
airline of the North Central re- 


THIEF RIVER FALLS 






CD BEMIDI! 












DULUTH SUPERIOR 





gion serving 43 cities and 35 BRAINERD 
airports with their hundreds of 1RON MOUNTAIN 
adjacent communities throughout cecil PD ESCANABA 


the upper Midwest. MINNEAPOLIS C 


NORTH 
CENTRAL ®» NE 
AIRLINES a | 


——— Route of the Northliners 
ILLINOIS @® INDIANA @® MICHIGAN 


America’s leading local airline— serving: 
MINNESOTA ® NORTH DAKOTA ® WISCONSIN } 
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IN PRODUCTION 


) —the new work horse of the Air Force 


er 




















Lockheed C-130 Hercules to Now in production at Government Aircraft Plant No. 6, 

Marietta, Georgia, the Air Force’s first turbo-prop trans- 

provide jet age transport speed port before long will begin active service with the USAF 
Tactical Air Command. 

with Allison Turbo-Prop Engines Powered with four Allison T56 engines and Aeroproducts 

Propellers, the new Lockheed Hercules will add speed and 

and Aeroproducts Propellers load-carrying ability to the logistics support of our jet- 


powered combat forces. 


Now undergoing the rigid test of cold weather operation 
in the climatic test hangar at Eglin AFB—home of the Air 
Proving Ground Command—the C-130 will be proved fit 
and ready when it reports for duty some time this year. 


Already the matched team of Allison engines and Aero- 
products Propellers stands as the most thoroughly proved 
turbo-prop power package in America. In military — as 
well as in commercial service — it is 
ready to take its place in the jet age of 
air transportation. 








Backed by more than 8 million 
hours of turbine engine flight 
time—experience where it counts 
most—in the air! 


LLISON 


““TURBO-PROP POWER 


ALLISON DIVISION OF GENERAL MOTORS - Indianapolis, Indi 








* * 
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Portrait of Progress 
This is the new 10-story 
Braniff Building soon to 
be built in Exchange 
Park, Dallas. It will house 
our executive, adminis- 
trative and sales depart- 
ments ... just minutes 
away from Braniff’s mod- 
ern maintenance and op- 
erations base to be built 
on the expanded Love 
Field Airport. 



















What makes an airline? 


PEOPLE...PLACES...PLANES 


27 Years of 
Friendly 
Transportation 


BRANIFF “--AIRWAYS 


These are the people: The Braniff team consisted of three 
men back there in 1929, when the Braniff operation was a lone 
Stinson Detroiter making a round-trip flight daily between Tulsa 
and Oklahoma City. Today we're a far-flung family of 4,100 
people — serving about 1% million other people every year with 
the finest in friendly flying. 


These are the places: From a two-city operation, the Braniff 
system has grown in 27 years to include 53 cities inside U.S.A. 
and 10 in Latin America. This year we inaugurated Braniff’s 
“Silver Service” non-stop flights between Texas, Nashville, 
Washington and New York—a new concept of international 
elegance in domestic service. 


These are the planes: Soon the Braniff fleet will be supple- 
mented by new DC-7Cs, Convair 440 Metropolitans, Lockheed 
Electra turbo-props and Boeing 707 jets. As the jet era comes 
of age, Braniff will be up front with the finest in equipment 
and service. 


LOVE FIELD e DALLAS, TEXAS 
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Viacao Aera Sao Paulo, S/A (VASP), Rua 
Libero Badaro, 89, Sao Paulo 
British Guiana 
British Guiana Airways, Ltd., P. O. Box 


102, Georgetown 


British Honduras 
British Colonial Airlines, P. O. Box 320, 


Belize 
Chile 


CINTA (Cia. Nacional de Turismo Aereo), 
Gotel Carrera, Santiago 
Linea Aerea Nacional de Chile (LAN), 


Los 
Cerrillos, Santiago 
Transportes Aereos de Chile (Transachile 
Ltda.), local 4, Oficinas 21-21, Agustinas 
t161, Santiago 


Colombia 
Aerovias Nacionales de Colombia, S. A 
Avianca), Parque de Santander, Bogota 
Lineas Aereas Nacionales Consolidadas 
6. A. (Lansa), Calle 34, No. 45-23, Barran- 


quilla 
Rutas Aereas Medellin Sam, Calle 51. No 
$3-34. Apartado Aereo 1085, Medellin 


Costa Rica 


Limeas Aereas Costarricenses, S.A. (Lacsa), 
avenida la. No. 39 E., Box 1531, San Jose 


Cuba 


Aerovias “Q.” 8. A., Clenfuegos 72, Havana 


Compania Cubana de Aviacion, S.A. (Cu- 
cana), Jose Marti Int'l Airport, Rancho 
Boyeros, Havana 

Cuba Aeropostal, 8. A., Apartado Postal 
302, Havana 

Expreso Aereo Inter Americano, 8.A. (Ex- 


oreso), Meroaderes 162, Havana 
Dominican Republic 
Compania Dominicana de Arviacion, C. 
por. A. (CDA), General Andrews Airport, 
Otudad Trujillo 

Ecuador 


Aerovias Ecuatorianas C.A. (Area), Calle 


Garcia Moreno, No. 661, P. O. Box 2226, 
Quito 
Ecuadorian National Airlines, Calle Vene- 


zuela 666, Casillo 3188, Quito 


El Salvador 


TACA International Airlines, §8.A.. San 


Salvador 
Guatemala 
Empresa Guatemalteca de Aviacion (Avia- 


teca), 12 Calle 3-55, Guatemala 
Haiti 
Corps D’Aviation de L’Armee D’Haiti, 
Bowen Field, Port-au-Prince 
Honduras 
Aereo de Honduras, 5. 


Servicio 
(SAHSA), Avenida 
Tegucigalpa, D. C. 

Transportes Aereos Nacionales, S.A. 
Edificio Marichal, Tegucigalpa, D. C 


Colon y Cuarta Calle. 
(TAN). 


Jamaica 
Caribbean international Airways. Lta., 
Palisadoes Airport, Kingston 
Mexico 
Aeronaves de Mexico, S. A. (Aeronaves), 
Balderas 32, Mexico, D. F 
(ATSA), Juarez 


Aero Transportes, S. A. 
No. 117-A, Mexico, D. F. 
American Airlines de Mexico, 8S. A., Ave- 
nida Juarez 117, Mexico, D. F. 
Cia. Mexicana de Aviacion, S. A. (Mexi- 
one). Balderas 36, P. O. Box 901, Mexico, 


Eastern Air Lines, 8. A., Edificio Eastern 
Air Lines, Reforma y —_e @ be ——~ D. F. 

Guest Aerovias Mexico, 8. , Paseo de la 
Reforma, 95, Mexico, D. F. 

KLM Cia. Real Holandesa de Aviacion, 
Paseo de la Reforma 105, Mexico, D. F. 

TACA de Mexico, S. A., Avenida Juarez 
93, Mexico, D. F. 

Trans Mar de Cortes, 8. A., Avenida Ser- 
dan 227-229, P. O. Box 54, Guaymas, Sonora 


Netherlands West Indies 
KLM Royal Dutch Airlines, West Indies 


Div., 3 De Ruyterkade, Willemstad. Curacao 
N. A 
Nicaragua 
Lineas Aereas de Nicaragua, S. A. ‘La 
Nica), Managua 
Panama 


Aerovias Interamericanas de Panama, 8S. A 
(Avispa), Plaza de Francis, No. 2, Panama 

Aerovias Panama, 8. A. (APA). Calle B.. 
El Cangrejo, Panama 

Cia. Panamena de Aviacion (COPA), 25 
Avenida Peru, Panama 

TACA Corp., c/o TACA Airways Agency 
Inc., P. O. Box 428, Kenner, Louisiana 


Peru 


Compania de Aviacion “Faucett,” 8. A.. 
Hotel Bolivar 926, P. O. Box 1429, Lima 

Grupo del Transportes, 1414 Limatambo 
Airport, Lima 


Trinidad 
British West Indian Airways Ltd. (BWIA) 
Airways House, Chacon 8t., P. O. Box 604 


Port-of-Spain 
Uruguay 
Compania Aeronautica Uruguaya, 8. A 


(Causa), Calle Colonia 1068, Montevideo 
Primeras Lineas Uruguayas de Navegacion 


Aerea (Pluna), Uruguay 1107, Montevideo 
Venezuela 
Aerovias Venezolanas, S. A. ‘(Avenso) 
Apartado de Corres 943, Caracas 
Linea Aeropostal Venezolana (LAV) 
Bloque No, 1, El Silencio, Caracas 
Rutas Aereas Nacionales S. A. (Ransa) 


#7 Edificio America, Caracas 


Africa & Middle East 


Aden 
Aden Airways, Ltd., Khormaksar, Aden 
Arabia 

Algeria 
C.G.T.A. Air Algerie, 46 Bd. St.-Saens 
Algiers 


Angola 
Divisao de Exploracao dos MTfransportes 





(DALI 


Used extensively throughout the 
Aircraft, Electronic, Electrical and 
Allied Industries for localized 
and ‘on site” plating. 


— 
Opper 
Germanium 
Gold 
Indium 
Ted | 

Lea 

Nickel 
Nickel (Black) 
Platinum 
Rhddium 


Silver 
Tin’, 


DALIC METACHEMICAL LIMITED” 


121 Leicester Ave., Torento 18, Canada - 


MARLANE DEVELOPMENT CO., INC. 


MURRAY HILL 5-9427 


153 E. 26th. Street, New York 10, N.Y 
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WHO'S WHO IN WORLD AVIATION 
An American Aviation Publication 


Aviation’s first and only Worldwide 
“WHO'S WHO” 
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FOR JET POWER MEASUREMENT 
WITH UNRIVALED ACCURACY 
SPECIFY NORDEN-KETAY PRESSURE 
RATIO INDICATING SYSTEMS 


Combining maximum reliability with light weight 

design ... Norden-Ketay Pressure Ratio Indicating 
System provides you with the most accurate method of 
thrust measurement...assures you of optimum 

safety in take-off and fuel economy at cruise. The unique 
Transducer design is being applied to other aircraft 
instrumentation including: machmeters, high 


accuracy altimeters and air data systems. 


EXTREME ACCURACY— + 0.01 pressure ratio at room 
temperature; +0.02 pressure ratio from —55°C to 


+70°C, +.025 pressure ratio to 120°C. 


HIGH RELIABILITY—withstands high over-pressures. .. 
eliminates hysteresis effects to insure long-life 


dependability. Operates at altitudes from 
0 to 75,000 feet. 


RUGGED DESIGN—will meet latest military and commercial 

requirements. Engineered for simplified maintenance. 

Exclusive floating disc suspension insures accuracy 
under environmental conditions of 


MIL-E 5272A. 


of engine mounting. 


NORDEN-KETAY (CORPORATION 


Instrument and Systems Division 
Wiley Street, Milford, Connecticut 


Circle No. 55 eon Reader Service Card. 


FLEXIBILITY—three basic systems which can be 
adapted to your particular needs. Transducer 
withstands high temperatures and vibrations 


For complete details write for data file #024D. 





Aereos (DTA), Largo dos Coqueiros, P. O 
Box 79, Luanda 


Belgian Congo 


Sabena Belgian World Airlines, Air Term- 
inus, 4 Ave. du Port, Leopoldville 


Cyprus 
Cyprus Airways, Ltd., 36 Homer Ave., 
Nicosia 

Egypt 


Misrair, S.A.E., Almaza Aijrport Heli- 
opolis, Cairo 
Ethiopia 
Ethiopian Airlines, Inc., P. O. Box 1755, 
Addis Ababa 
Iran 
Iranian Airways Co., Ave. Saadi, Tehran 


Iraq 


Iraqui Airways, Baghdad, West 


Israel 
El Al Israel Airlines Ltd., (El Al), 76 Maza 
St., P. O. Box 438, Tel-Aviv 
Israel Inland Airlines Ltd, (Arkia), 70 
Ahad Ha’am St., Tel-Aviv 


Jordan 


Air Jordan Company, P. O. Box 274, Am- 


man 
Arab Airways (Jerusalem) Ltd. (AAJ), 
King Hussein Road, P. O. Box 367, Amman 


Kenya Colony 


East African Airways Corp. (EAAC), Air- 
ways Terminal, Sadler St., Nairobi 


Kuwait 
Kuwait Airways, Kuwait (Arabia) 


Lebanon 


Air Liban, Esseyli Bldg., Assour Square, 
P. O. Box 1243, Beirut 

Lebanese International Airways (LIA), 
Beirut Int'l Airport, Beirut 

Middle East Airlines Co. 8S. A. (MEA), 
Parliament Square, Beirut 


Liberia 
Liberian National Airways, Robertsfield 
Airport, Harbel 
Morocco 
Air Atlas-Air Maroc, 65 Avenue de la Re- 


publique, Casablanca 

Air Outremer, 90 rue Amiral-Courbet, 
Casablanca 

Compagnie Cherifinne du pont Aerien, 90 
rue Amiral-Courbet, Casablanca 


Mozambique 
Divisao de Exploracao dos Transportes 
Aereos (Deta), Rua Araujo 103, Lourenco 
Marques 
Nigeria 


West African Airways Corp. (WAAC), P.O 
Box 136, Airways House, Ikeja Airport, Lagos 


Saudi Arabia 


Saudi Arabian Airlines, Jidda 


Southern Rhodesia 


Central African Airways Corp. (CAAC), 
P. O. Box 1979, Salisbury 
Hunting-Clan African Airways (P.V.T.) 
Ltd., P. O. Box 2278, 35 Jameson Ave., Sal- 
isbury 
Sudan 


Sudan Airways, Sirdar Ave P. O. Box 
253, Khartoum 


Syrian 
Syrian Airways, P. O. Box 417, Damascus 
Tunisia 
Societe Tunisienne de L’Air (Tunis Air) 
1 Rue d’Athenes, Tunis 


Turkey 


T. C. Deviet Hava Yollari Umum Mudur- 
lugu (Turkish State Airlines), Ankara 


Union of South Africa 


Commercial Air Services (Pty.) Ltd 
(Comair), P. O. Box 2245, Johamnesburg 
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SYNCHROS 


TO YOUR EXACT SPECIFICATIONS 


Control Transformers 
AVAILABLE AS/) 
Differentials 
Resolvers 











Size 10 
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® q 
: Size 18 : 
3 i 
= Size 23 H 
a Size 15 
3 g | 35 38 
TYPE SYNCHRO SIZE TYPE. ee S52) 358/s52 B32/s5e|s38|s32| bse s3e see - Bees 
_ ES | 28s | 222 |2ss | S58 | 258 | B5= | S55 | Ses | 226 |FESS| ZS | E225 
ie Control Transformer 10 36-4055 400 26 | 0.030] 0.30 | 11.8 | 11.8 | 0.060 | 0.20 | 21.3 | 160 45 0.050 30’ 
fa Contra Transformer 10 36-4079 400 | 26 | 0.008 / 0.10 | 118 | 118 0.018 | 0.10 | 20.3 | 510 200 0.050 30’ 
f= Transmitter Mi 10 | 36-4075 | 400 | 26 0.180 | 1.4 11.8 - —- | = - 25 ll 0.070 30’ 
4 Receiver | | 10 | 36-4059 | 400 | 26 0.180] 14 | 118 - | = | = - 25 ll 0.070 1% 
= Differential __ il 10 | 36-4071 | 400. = | =. = a 11.8 | 0.070 | 0.30 | 11.8 | 90 45 0.050 30’ 
| Resolver IIT 10 | 36-4063 | 400 | 26 0.033 | 0.40 11.8 | 11.8 | 0.050 | 0.20 | 18.0 | 235 42 0.050 30’ 
FE Resolver |i] 10 | 36-4067_| 400 [ 26 | 0.011 | 0.10 [ 118 I 11.8 | 0.018 | 0.10 | 20.3 | 450 | 165 [0.050 | 30 
Control Transformer fj} 11 | 20-4105 | 400. + 26 | 0.040 | 0.030] 11.8 | 11.8 | 0.085 | 0.19 | 22.5 91.5 | 14.2 | 0.050 20’ 
fi Transmitter [uf ac-aias [ooo [26 [ouso [oso [us | — | — [ — [= [0 [43 [ooso | 
Transmitter Hi 11 | 2C-4123 | 400 [2 0.230 | 1.0 11.8 - - | - | — 10.3 4.0 | 0.070 20’ 
Control Transformer ||| 15 | 26-4005 | 400 | 26 | 0.065 | 0.40 Bay [0150 | 040 | 21.4 | 40 | 102 [0.050| 19 
Transmitter |i as | 26-4025 | 400 | 26 |0.25/125| us| —- | - | — | —- | 95] 38 [oom] 2 
Receiver ae 15_} _ 26-4009 | 400 | 26 | 0.10 | oas | 118 - - —- | - 16 6.7 | 0.070 45’ 
§_Differential 15 | 2G-4021 400 - — — |} -— 11.8 | 0.325 | 0.9 | 118 aol - 0.040 20’ 
Differential 15 | 26-408 | 40 | — | — | — | — [irs {oil 13 | 8 | 14 | 102 |0050| 15’ 
Resolver 15 | 2G-4017 400 26 | 0.014 _ 18.0 | 18.0 | 0.015 | — 21 239 180 0.050 40’ 
BH Transmitter 12 Power ||| 18 | 3H-3309 | 400 | 26 | 0.77 | 23 | 18] — | — | — | — | 1.032 |0675 [0.050 | 20 
- Differential f | 18 | 3H-3301_ | © | — | — | -—/j] - 90} 0.070 | 2.0 | 90 730 385 0.125 24 
Transmitter 23 3J-4222 60 | 115 10.120 3.2 17.0 —- | — — | — | 140 8.3 | 0.050 30’ 
MANY OTHER VARIATIONS AVAILABLE. YOUR DETAILED SPEC GOVERNS: 
Angular accuracy Input and output Fungus treatment 
Impedance Phase shift Mil specs to be met 
Transformation ratio Humidity treatment Operating temperature range 
Consult Oster specialists on your synchro problems today. 
Other products include Actuators, Servos, AC oft MANUFACTURING CO. 
Sn ae |e Your Rotating Equipment Specialist 
solvers, Servo Torque Units, Reference Generators, 





Tac ter Generators tno B . 
Tachometer Generators, Motor Driven Blower Avionic Division 


and Fan Assemblies and Synchro Indicators. : 2 : 
Racine, Wisconsin 
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With NEW... 
1) Takeal 

2) Potentiometer 
3) Ruggedized Galvos 
4) Test Circuits 


@ Of the many factors affecting jet engine 
life, efficiency, and safe operation, two of the 
most important are Exhaust Gas Temperature 
(EGT) and Engine Speed (RPM). Excess 
heat will reduce “bucket” life as much as 
50% and low EGT materially reduces effi- 
ciency and thrust. Any of such conditions 
will make operation of the aircraft both costly 
and dangerous. The JETCAL Analyzer pre- 
determines accuracy of the EGT and Tachom- 
eter systems and isolates errors if they exist. 





SAMALYZES we, 10 WAYS! 


@ The JETCAL ANALYZER functionally 
tests the EGT thermocouple circuit of a jet 
aircraft or pilotless aircraft missile for error 
without running the engine or disconnecting 
any wiring. GUARANTEED ACCURACY 
IS +4°C. at engine test temperature. 

2) Checks individual thermocouples “on the 
bench” before placement in parallel harness. 








ANALYZIER | 


Pe re - ™ 


am. 


CHECKS ACCURACY OF 
JET ENGINE (RP. ML 





and CEG.T.> SYSTEMS 













3) Checks thermocouples within the harness 
for continuity. 

4) Checks thermocouples and paralleling har- 
ness for accuracy. 

5) Checks resistance of the EGT circuit with- 
out the EGT I:dicator. 

6) Checks insulatio:: of the EGT circuit for 
shorts to ground and for shorts between leads. 
7) Checks EGT Indicators (in or out of 
aircraft). 

8) Checks EGT system with engine removed 
from aircraft (in production line or overhaul 
shop). 

© Checks aircraft TACHOMETER system 
accuracy to within +0.1% between 95% 
to 102% RPM. 

10) JETCAL ANALYZER enables engine 
adjustment to proper relationship between 
engine temperature and engine RPM for max- 
imum thrust and efficiency during engine run. 
(Tabbing or Micing). 

ALSO functionally checks aircraft thermal 
switches (OVERHEAT DETECTORS and 
WING ANTI-ICE systems) by using TEMP- 
CAL Probes. 


Now in worldwide use. Used by U. S. Navy and Air Force as well as by major 
aircraft and engine manufacturers. Write, wire or phone for complete information. 





B aH INSTRUMENT Co., INC. 
3479 West Vickery Bivd., Fort Worth 7, Texas 
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South African Airways—Suid-Afrikaanse 
Lugdiens, P. O. Jan Smuts Airport, Johan- 
nesburg 


Australasia & Far East 


Australia 


Ansett Airways Pty. Ltd. (Ansett), Com- 
monwealth Airport, Essondon, Victoria 

Ansett Airways Pty. Ltd. (Reefair), Fly- 
ing Boat Div., Civil Aviation Flying Boat 
Base, Rose Bay, Sydney, N. S. W. 

Australian National Airways Pty. Ltd. 
(A.N.A.), 390 Flinders St., Melbourne, C.1., 
Aerodrome, Essendon, Victoria, W.6 

Butler Air Transport Ltd., Kingsford 
Smith Aerodrome, Mascot, Sydney 

Connellan Airways Ltd. (Connellan), Alice 
Springs, N. T. 

East-West Airlines Ltd. (EWA), P. O. Box 
249, Tamworth Aerodrome, Tamworth, N. 
s 


. Ww. 

Guinea Airways Ltd. (G.A.L.), Airways 
House, 132 N. Terrace, Adelaide 

MacRobertson-Miller Airlines Ltd. (M.M.- 
A.), 194 St. George’s Terrace, Perth, West- 
ern Australia 

Qantas Empire Airways Ltd. (Qantas), 
Shell House, Carrington St., Sydney, New 
South Wales 

Queensland Airlines Pty. Ltd., Eagle Farm 
Airport, Box 217D, G.P.O., Brisbane 

Trans-Australia Airlines (TAA), 339 Swan- 
ston St., Box 2806AA, G.P.O., Melbourne, 
C.I. Victoria 

Woods Airways Pty. Ltd., National House, 
49 Williams St., Box K 783, G. P. O., Pertb 


Burma 
Union of Burma Airways Board (UBA). 
104 Strand Road, Rangoon 
Ceylon 
Air Ceylon Ltd., P. O. Box 692, York 8t.. 
Fort, Colombo 1 
Fiji Islands 
Fiji Airways, Box 112, Suva 


Formosa 
Civil Air Transport (CAT), 46 Chung Shap 
Road, Second Section, Tapei, Taiwan 
Hong Kong 


Cathay Pacific Airways, Ltd. (Cathay), 
1 Connaught Rd., Central, Hong Kong 
Hong Kong Airways Ltd., 18 Pedder 8t.. 


Hong Kong 
india 


Air-India International Corp., Registered 
office, Mahatma Gandhi Rd., Fort, Bombay 
1 


Indian A\jrlines Corp., Thapar House. 
Queensway, New Delhi 


Indo-China 
Air-Vietnam, 14 Boulevard Charner, P. O 
Box 217, Saigon 
Societe de Transports Aeriens en Extreme 
Orient (Cosara), 5-13 Rue Turc, Saigon 
Indonesia 
Garuda Indonesian Airways N. V., Djalan 
Nusantara 15, Djakarta 
Japan 
Japan Air Lines Co., Ltd. (JAL), Tokyo 
Bide. 8, 3-2, 2-chome, Marunouchi 
Chiyoda-ku, Tokyo 
Korea 
Korean National Airlines, Head office No 
1 First St., Chyong-No District, Seoul 
Malayan Union 


Malayan Ajirways Ltd. Ocean Bidg., 


Singapore 
New Guinea 


Gibbes-Speik Airways Ltd. 
Goroka, Territory of New Guinea 


New Zealand 


New Zealand National Airways Corp. P 
O. Box 96, Wellington, C. I. 
Straits Air Freight Express Ltd. (SAFE), 
P. O. Box 751, Wellington, C. I 
Pakistan 


International 


(G.S.A.), 


Pakistan Airlines Corp.. 


| Khuro Rd., Karachi 4 


Philippine Islands 


Philippine Air Lines (PAL), M. R. 8. Bidg.. 
Plaza Cervantes, Manila 


Thailand 


Thai Airways Co. Ltd., 6 Larn Luang Ra., 
Bangkok ee O@ 
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the exceptional ground-mapping p 
of RCA’s Weather Radar will spot hisy 


Circled portion of aeronautical chart as seen on scope of AVQ-10 
on in-bound airliner (Note Hayword-Son Mateo County bridge). 





Air carriers find RCA’s new 
Weather Radar (AVQ-10) invalu- 
able in making landfalls and recog- 
nizing landmarks under adverse 
weather conditions in areas where 
navigation aids are comparatively 
inadequate. 


The AVQ- 10 provides a crosscheck 
on normal navigation methods, en- 
abling the pilot and navigator to 
determine their position with great 
exactness relative to the coast line. 
This is equally true on inland routes 
where topographical features show 
up clearly on the scope. The AVQ- 
10 also helps to locate the proper 
entry point in defense areas, where 


aircraft are limited to “corridors.” 


These ground-mapping character- 
istics are in addition to the recog- 





CUSTOM AVIATION EQUIPMENT 


RADIO CORPORATION of AMER 
11819 W. Olympic Bivd., Los Angeles, Cal. 
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| Portion of sectional cero- 
novtical chart looking north 
on Son Francisco Boy area. 




















least amount of scope clutter. 
it, the pilot can evaluate stormg 
to 150 miles ahead and pick non: 
turbulent paths between them. 



















addition to avoiding costly detours, 
the AVQ-10 contributes materially 
to passenger comfort. ’ 
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All this has made the demand for i \/ ‘ 
the AVQ-10 great and pressing. ‘\% a, 
Many leading airlines have already have 
specified it. To secure early installa- 

tion, other airline and executive ~~ 

plane operators are invited to write 

now for further information. 












Light Twin Dominates Business Flying Picture 


Four leading companies marketed 1,235 twins in 1955; backlogs 
extend production into late summer and early fall. 


The light twin-engine transport 
dominated the business flying world in 
the past year. Single-engine operators 
have established a definite trend of 
changing to the new equipment for 
greater reliability and utility. And some 
companies operating the larger airline- 
type equipment found that the small 
twin provided less costly transportation 
with equally acceptable utility. 

The four manufacturers building 
the new executive aircraft types de- 
livered 808 during 1955, nearly triple 
the 354 put into service in 1954. To 
gether, Cessna, Aero Design, Beech 
and Piper have completed 1,235 light 


twins as of the first two months in 1956 
since they were first marketed just a 
little over two years ago. 

Beech, Cessna and Piper—‘“The 
Big Three” of the single-engine indus- 
try—have found that their twin designs 
already account for an average of one- 
third of their total sales. The picture 
by company shows: 

* Piper rolled out its 500th Apache 
early in March and expects to run the 
total up to about 1,000 by the end of 
1956. Production on June 1 will be 
stepped up to 10 Apaches a week from 
the present eight-a-week to meet de- 
mands. 





Call A Esa P* 
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for PRATT and WHITNEY 
5 and 


bbe ON eee 


art 





tools 


* For immediate delivery of your Pratt & Whitney engine 
parts requirements from our most comprehensive inven- 
tories located in our own vast Grantham, Pa., ware- 


houses. 


* For minute inspection to factory standards prior to ship- 


Os 2 « « 


every part guaranteed new and in perfect 


condition. Our inspection department utilizes the latest 
Magnaflux and Zyglo equipment for your protection. 


* For preservation and packaging to highest export stand- 


ards... 


. preparation of documents and export licenses. 


All shipments are accurately identified and marked in 
accordance with your instructions. 


CATALOG UPON REQUEST 


AIRCRAFT ENGINE and PARTS CO. 





Executive & Sales Office 


345 Madison Avenve, New York 17 He ATP 


General Office and Warehouses 
Grantham (Cumberland County), Pa. 





Oregon 9-4646 
Cable Address: Airparts, N. Y. 


QUALITY WITHOUT ComPRromiti™ 


Mechanicsburg, Pa., 4737 or 6467 
U.S. Export Registration No. 2422 
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* Beech has passed the 300 mark on 
its Twin Bonanza. An additional 150 of 
the high performance executive aircraft 
will be delivered during the current 
year on a production schedule of 
6/10ths of a plane per day. 

* Cessna’s fast Model 310 twin is 
coming off the production line at the 
rate of one a day. The Wichita firm 
has delivered 240 to date and will de- 
liver an additional 250 by the end of 
the year. 

* Aero Design & Engineering Co., 
which marketed the first twin in Au 
gust, 1951, has delivered more than 
275 of its Aero Commander series to 
date. Before phasing out the original 
Model 520, 120 had been put in service. 
The later Model 560 scored 80 deliveries 
before giving way to the two current 
models being produced side-by-side. 

With a 1956 preduction estimate of 
160 Aero Commanders, the company 
as of the earlier part of the year had 
manufactured 69 of its Model 560As 
and had completed six of its super- 
charged Model 680. which first came off 
the line in late March. 

All four companies have backlogs 
for the small twins that extend into the 
late summer and early fall. The future 
of the new form of business aircraft is 
felt to be unlimited. Customers have 
their choice of the four models at prices 
ranging from $35,000 to $90,000 and 
top speeds of over 180 mph for the low 
cost Apache to as high as 260 mph for 
the supercharged Model 680 Aero Com 
mander. 

While the Small Twin was settling 
down to take its place as the possible 
backbone of the industry, the single- 
engine aircraft continued to find its 
own place in the scheme. CAA re- 
ported 16,480 single engine airplanes in 
business use in 1954 (the latest surveyed 
year) and the manufacturers added 
3,626 new aircraft to the total in 1955 


Tri-Cycle Gear Trend 

* A move toward tricycled gear, al} 
metal single-engine aircraft is also on. 
Cessna announced the Model 172 and 
Model 182 for 1956 production, for the 
first time, with its Land-O-Matic gear 
providing single-engine models with 
the tri-cycle configuration. Piper re 
vealed for the first time plans to pro 
duce an all-metal lightplane for mark 
eting in 1957. Christened the Comanche, 
the flight-test model is now under con- 
struction and should be completed and 
ready for flight around June or July. 
The aerodynamically-clean Beech Bon- 
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70% OF THE WORLD IS A POTENTIAL BASE FOR YOUR NEW AIR NAVY 





New Air Navy attack carriers... 
airbases that move 700 miles in a single day 


Built for Nuclear Age mobility and speed, attack carriers 
give Your New Air Navy the hardest-hitting striking 
force afloat. From these flight decks fly advanced jet fighters like the 
Vought F7U-3 Cutlass...most versatile carrier fighter now opera- 
tional with the fleet. 

Designed and built by Chance Vought, the Cutlass is twin-jet light- 
ning. Capable of handling a variety of jobs well, the Cutlass helps 
give Your New Air Navy the air strength necessary to maintain con- 
trol of the seas that cover 70° of the world. It is another example of 


Pw the new, forward-looking Air Navy weapons dedicated to America’s 
defense and to peace in our world. 
NAVAL AVIATORS CHALLENGE THE JET FRONTIER—Write NAVCAD, 





Washington 25, D.C., or visit your nearest Naval Air Station for the Air Navy story. 


“a 


“a 


OUGHT AIRCRArFT 


INCORPORATED +> DALLAS, TEXAS 










CHANCE 


BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 19017 
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DUAL-PURPOSE 


Portable 
Airline Oxygen 





nlite 











FOR PASSENGERS CREW 





Preferred by 
WORLD'S 
MAJOR AIRLINES! 


@ This double-use oxygen unit 
provides complete smoke and 
fume protection for crew through 
demand regulator operation. Pro- 
vides constant flow for passen- 
gers. Weighs less — takes less 


space. Used by all major airlines, 


Now available with the Scott- 
oramic Face Mask as pictured 
above. It provides unlimited 
vision. Can be donned quickly 
and easily with one hand. Com- 
fortable to wear for long periods 


of time — even over glasses. 


Write for complete information 
on model 5600 today ! 


ie ents ey 5 


> SCOTT 
AVIATION CORP. 


212 Erte Street, Lancaster, New York 


Export. Southern Oxygen Co 


15 West 57th Street New York 19, NY 
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PIPER APACHE—$37,000 to $38,310. Powered by two Lycoming 1!50-hp. engines with full- 


| feathering Hartzell propellers, it cruises at 170 mph with a range of up to 1,200 miles. 
Available in four- or five-place versions. 


| 
| 
| 
| 
| 
| 





| CESSNA MODEL 310—about $50,000. Pewered by two Continental 240-hp. engines with full 
| feathering propellers, it cruises at over 205 mph with a range of over 1,000 miles. Five-place 





BEECH TWIN BONANZA—Standard Model D50, $77,000; Mode! C50, $75,000. Model D50 
is powered by two Lycoming high-compression 295-hp engines with Hartzell three-blade pro- 
pellers. It cruises at 203 mph, has a range of 1,650 miles. Available with five or six places. 














AERO DESIGN AERO COMMANDER—Model 680, $84,500; Model 560A, $74,500-$76, 500 
Model 680 is powered by two supercharged Lycoming 340-hp engines, cruising at 230 mph 
with @ maximum range of 1,600 miles. Five- to seven-place versions. 


have 5,000 Bonanzas 


since 


and Beech will 
flying by the end of the year, 
production started in 1947. 


anza has been refined to reach speeds 
of 190 mph at 75° power. 

To keep up with the demand, 
Cessna is on a 15-plane per day pro- On the 
duction schedule for its Models 170, the small twin, the heavier transport 
172, 180 and 182. Piper is turning out types also are in full swing. The Super 
its Tri-Pacer at the rate of 25 a week Twin Beechcraft is on a schedule of a 


other side of the scale of 
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Subminiature Precision 





ANTENNA STABILIZATION e 
STABLE PLATFORMS 


GUIDED MISSILES . 
DAMPER SYSTEMS ° 


INCH 
ata 


WEIGHS 
ONLY 


1/2 
OUNCES 


Designed by SANDERS ASSOCIATES 
Precision built by U.S. TIME 


This proven rate gyro affords the missile Our avionic research and development 


and weapons systems manufacturers the division invites inquiries in the field of 
most advanced state of the art develop- 


ment in size and weight reduction— 


subminiaturization of: 


GUIDANCE SUBSYSTEMS 
INERTIAL PLATFORMS 
THREE AXIS DAMPER SYSTEMS 
INTEGRATING GYROS 
RATE GYROS 
DISPLACEMENT GYROS 


without sacrificing performance—and is 
readily available in mass production 
quantities. 


Performance characteristics can be modi- 
fied to suit your specific requirements. 


A new edition of our technical data handbook is available upon request. 


THE UNITED STATES TIME CORPORATION 


World’s largest manufacturer of watches and mechanical time fuses 





Sales Offices « 500 Fifth Avenue, New York «+ Palos Verdes, California. 
Plants « Middlebury and Waterbury, Conn., Little Rock, Ark., Abilene, Tex. 
Toronto, Can., Dundee, Scot. 
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WORLD’S SMALLEST 
RATE GYROS 


Many thousands currently used in: 


AUTOPILOTS 











Flight proven under 
the most severe 
environmental 
conditions. 


e Readily meets 
MIL-E-5272A specs. 


Reliability proven 
in many exhaustive 
laboratory and 

‘in flight’’ tests. 


e Available in max. 
Rate Ranges from 
10°/sec. to 1000°/sec. 


Some of its specifications: 


SIZE: 
15/16 Dia.x2-3/16 Long 


WEIGHT: 
3.5 Ounces 


MOTOR: 
26V, 400CPS, 2a 


RUN UP TIME: 
15 Seconds 


PICKOFF OUTPUT: 
5.6V, 400CPS 


RESOLUTION: 
0.004°/sec. 


AC NULL: 
10 to 40 MV 


DAMPING: 
To suit 


SHOCK 

VIBRATION 
ENVIRONMENTAL: 
Exceeds applicable 
MIL-E-5S5272A specs. 


OPER. TEMP. RANGE: 
-55° to +85° C. 


TESTED OPER. LIFE: 
1000 hours 


Over the past 14 years 
U.S.Time has produced 
ever 335,000 gyro- 


PYetelel Bohm 2 taloltt Maal t 
at rates of up to 17,000 
per month. 
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OSOGIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 


SIEGE SOCIAL 05, AV. RAYMOND POINCARE - PARIS 16 
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half a plane a day and 136 of the mod 
ernized version old standby D-18s series 
have been produced. The Learstar, 
completely re-engineered Lodestar con 
Inc., was delivered to 
1956 and plans for 
more in 1956 
were announced. It was significant that 
the first Convair 440 was delivered, not 
but to a corporate aircraft 


version ol Lear, 
13 customers in 


producing at least 12 


to an airline, 
user. 
Looming on the 
na’s 620 (American Aviation, April 
9). Latest word is that a prototype 
should be completed on the four-engine 
configuration after May 1, with possible 
fight in summer. Production plans 
probably will take shape in 1957 as 
further sales surveys are completed. 


horizon is Cess- 


21,000 Planes in Use 

With close to 4,500 new business 
uircraft reaching the market in 1955, 
the U.S. business fleet now approxi- 
mates more than 21,000 single- and 
multi-engine aircraft. Based on new 


production schedules, this can conceiv- 
ably reach at least 24,000 planes by the 
end of 1956. 

The AmeriIcaAN AVIATION estimate is 
based on CAA’s 1954 survey, which 
pegged the fleet at 18,570, of which 
16,480 were single-engine, 2,080 multi- 
engine and 10 helicopters. 


With the fleet swelling to a _pos- 
sible 18,000 single-engine planes and 


6,000 multi-engine, based on 1955 de- 
livery totals and 1956 plans, the num 
ber of hours flown could well top the 
5,000,000 mark during 1957. CAA re- 
ported an estimated 4,300,000 hours 
flown in 1956, up from 3,875,000 in 
1954. If the market remains at the pres- 
ent blossoming level, CAA estimate of 
5.7 million hours by 1960 could well 
be conservative (See chart). 
The impact of this steady 
is being felt in other areas of 


ascent 
the in- 


dustry. Joseph T. Geuting, director of 
the Aircraft Industries Association 
Utility Airplane Council, has declared 


that non-carrier aviation is potentially 
the largest user of electronic equipment. 
interesting to note recent trends 
area which tend to confirm this 
observation: 

* Collins Radio, one of the largest 
producers of navigation and communi 
cation equipment, told AMeErIcAN AVIA 
TION that in the first five months of its 
urrent fiscal year (up to February) 
$44 million of its $11 million in com- 
mercial was to business aircraft. 
Percentage rate of business aircraft to 
total commercial sales has been develop 


It is 
in this 


sales 


ment on a gradually increasing basis. 
In 1953, it was 15°; in 1954, 20°, 


1955, 25%. 

The Omni 
Glide Path has been one of 
sellers” to the group. In 


and 
Collins Receiver and 
the “best 
addition, “a 
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large number” (about 250 units) of the 
Integrated Flight System have been 
purchased by business operators of the 
Aero Commander and Twin Bonanza 
class and up. 

® National Aeronautical Corp. caters 
entirely to the executive group and has 
experienced a 700% increase in sales in 
seven years, going from $360,000 in 
1950 to $1 million level in 1953. An 
all-time high of $1,650,000 was reached 
in 1955 and estimated 1956 sales are 
pegged at $2,500,000. Narco’s most im- 
portant product has been its low-cost 
Omnigator with transmitter, receiver 
and localizer. 


Electronic manufacturers have been 
directing attention to producing special- 
ized equipment for the group. Federal 
Telephone & Radio Company has de- 
veloped a lightweight autopilot for light- 
planes. Narco and Lear both are report- 
edly working on lightweight weather 
radar airborne units. 


Service Companies Growing 
Service companies are fast learning 
that makeshift facilities mean loss of 
revenue from a very lucrative source. 
Business flying centers are springing up 
all over the country, representing sub- 
stantial investments of from $400,000 to 
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278 6/12 SERIES 


BE) CONTROLLER 


VHF-AM 


2-WAY RADIO 


forairport vehiclesand ground stations! 





——— volt operation. 
mobile package *% COMPACT: under dash or trunk mounting, case 
5%” x 11° x 13”. 


Model 278-E-6/12-2 
$398 F.O.B. Miami 


ATTENTION DEALERS! 
_” W rite for available 


territories. 


























%& FREQUENCY RANGE: 
* SINGLE OR DUAL CHANNEL: 
* POWER OUTPUT: 
* LOW BATTERY DRAIN: 


* UNIVERSAL: 


* LOW COST MAINTENANCE: 


*® OPTIONAL ITEMS: hand carried case, weatherproof 


The CONTROLLER mobile 
unit was specifically designed 
for airport vehicles requiring 

two-way communication 

with control towers and 

other aeronautical services 
such as airlines, flying schools, 
Unicom, C.A.P., etc. 

For use in ramp jeeps, electrician’s 

trucks, crash trucks, tow tractors, snow 

plows, executive cars, police cors and at 
temporary locations such as construction sites. 
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118 to 152 MC. crystal 
controlled (CR-18/U crystals). 

maximum spread 
500 Ke. 

3 to 4 watts, more than enough 
for airport service. 

total standby 8 amps. at 
6 volts, 5 amps. at 12 volts. 

instantly changeable from 6 to 12 


the CONTROLLER 
has earned an excellent reputation for 
trouble-free operation. High quality 
standard manufacturers parts used and 
identified for easy replacement at your 
local supplier. 


case, AC adapter for mobile unit. 

















Complete specifications and 
price list sent on request. 





Circle No. 59 on Reader Service Card. 


171 





more than $2 million. The fact that the 
fixed-base operators have acquired the 
confidence to make such capital invest- 
ments further reflects the firm place they 
are assuming. 

In the past year, Skymotive, Inc. at 
Chicago’s O'Hare Field opened a §1- 
million facility; Atlantic Aviation in Wil- 
mington, Del., christened a $500,000 
hangar and terminal; Southwest Airmo- 
tive began construction on a $2-million 
center. One of the first, Norman Larson 
Co. in Van Nuys, Calif., has been thriv- 
ing. The Centers provide passenger fa- 
cilities, office areas, pilot rooms and 
lounges, as well as hangar, tiedown and 
service operations all in one compact 
area. 

Despite the healthy economic aspects 
of business flying, the true picture of the 
markets being created is impossible to 
get in focus because of the policies of 
some companies that use business planes. 
These companies have wrapped them- 
selves in a cloak of short-sighted secrecy. 
Fearful of stockholder criticism, too 
many companies have created an attitude 
of suspicion about the use of airplanes in 
business rather than opening up and ex- 
plaining to stockholders and the public 
the true value of the plane’s use. 

It is strongly felt that a more open, 
approach—clearly explained—would be 


accepted. With such an approach, the 
companies would do themselves and the 
industry a service. Several aircraft manu- 
facturers, attempting market surveys on 
potential markets for new aircraft, have 
bucked up against this extreme reluc- 
tance to talk about actual operating 
costs, utilization and other factors im- 
portant to the design and production of 
new planes and equipment. 

End result has been manufacturer 
reluctance to enter the new field. When 
the statistics are offered, operating costs 
are too often watered and utilization 
figures padded. A_ distorted picture 
emerges with conflicting statistics. There 
are extreme cases where corporations go 
as far as refusing to acknowledge the 
fact that they even own and operate air- 


craft. Such information is eventually 
“leaked” out and creates a negative re- 
action. 


Even in light of the near-fear of the 
individual companies, it has been ascer- 
tained by industry that the business 
plane operators spend close to a half a 
billion dollars alone on annual opera- 
tions, excluding new equipment and 
major procurements. 


Survey Shows Pattern 


In an AMERICAN AVIATION survey 
of a select group of companies operating 





planes, an interesting pattern emerged 
The companies replying were all mixed. 
fleet operators with from seven to 25 


aircraft. Annual budgets for operation, 
maintenance and personnel ranged trom 
$400,000 for smallest fleet reporting to 
$900,000 for the largest. The companies 
reporting represented 65 aircraft ranging 
from single-engine to Convair equip- 
ment, flying about 128,000 hours a year. 

® Aviation personnel salaries and ex- 
penses accounted for 27% to 40% of 
the total annual budgets. Second highest 
allocation is for avgas and oil, which 
account for 14% to 17% of total 
annual expenditures. Maintenance and 
repair (excluding modification and con 
versions) ran an average of 10%, as did 
depreciation on equipment. Insurance 
and hangar/storage expenditures aver- 
age out to 5% for each category. 

While one company reported that 
new accessories and aids were included 
in its annual budget, another was able 
to secure special appropriations for such 
investments. Purchase of new airplanes 
invariably is exclusive of the special 
budget. 

One owner spent about $88,000 op 
replacement parts during 1955, while 
another revealed that a spare parts in 


ventory of $120,000 is maintained at al) 
times. eee 
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on SOUTHWEST AIRWAYS 











Fast Martinliner Service 
to all Principal California Cities 


Above all - fly 


SOUTHWEST AIRWAYS 


General Offices « International Airport + South San Francisco 
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Here you see the Hobart Among the many positive things about the 871 that will interest you are: 


Model 871 supplying 
auxiliary power to the 
T.C.A. Viscount.The gov- 
erned speed is 2000 rpm 
for maximum power for 
starting the Viscount en- 





*® Rugged, yet mobile, it was designed with actual aircraft ground power requirements in mind. 






© It was engineered for around-the-clock service for maximum efficiency, operating conven- 






ience and economy, with minimum maintenance and down-time. 






Powered by the Chrysler Industrial V-8 Engine, the load capacities are up to 1500 amperes 






for intermittent service. 














gines. ® Lightweight, short turning radius, greater stability and low silhouette are special features 
The 871, delivered to of the 871. 
you 1 eady-to-use, s @ ® Functional features include easy steering, full visibility, driver comfort, convenient controls, 





compact self-contained 
power unit and tug com- 
bined that can be moved 
under its own power eas- 
ily and quickly from one 
ramp location to another. 


and hydraulic brakes for smoother stops and greater safety on ramps. 






Overload, overvoltage, overspeed and reverse-current protection, plus regulated voltage 





with line-drop compensation for constant voltage at the output plug or operational features 





Economical to operate, simple to handle, and easier to service means less time in the shop 






more time on the job. 






You will save time by contacting us for information about up-to-date aircraft ground auxiliary 
power equipment. Call, wire or write today and tell us your needs. There'll be no obligation 


of course! 






Box AAGG, Troy, Ohio 


} MOTOR GENERATOR CORPORATION hoa 
Hobart Brothers hs: 


heck 
Circle No. 31 on Reader Service Card. 
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is our Akport™ 


Yes even ice- and snow-covered areas can be utilized as landing 
fields for aircraft designed to include the Pantobase landing 
system. A product of Stroukoff research and development, 
Pantobase will permit landings and take-offs from snow, ice, 
sand, water and unimproved terrain, thereby extending the 
operational capabilities of the aircraft and reducing the need 
for conventional airports in many remote and previously inac- 
cessible parts of the earth’s surface. 


Pantobase — When designed into an air- 
AS ae b craft the Pantobase system enables the 
: plane to land and take-off from many types 
— of surface without changes of additional 

' landing equipment. 





BLC- Boundary layer control as developed 


by Stroukoff increases the effective lift 

<P and delays stalling of the wing, thereby 
reducing required speeds and distances 
for take-offs and landings. 


Achievement is a tradition at Stroukoff. A leader in the develop- 
ment and design of cargo and transport aircraft, Stroukoff offers 
challenging opportunities to creative engineers. 
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Air Traffic Controllers 
Form New Association 


A nucleus of six 15-year veteran 
| CAA traffic controllers at Washington 
National Airport’s contro] tower have 
completed the spadework for a new 
professional society they feel will give 
the nation’s ATC “brains” a much. 
needed voice in aviation. 

The new group, called the Air Traf- 
fic Control Association, was formally 
organized March 2. Adoption of a con- 
stitution and by-laws followed at a na 
tional meeting on March 31. At press 
time, a membership drive aimed at more 
than 10,000 civil and military controllers 
in the U.S. was moving into high gear. 

Heading ATCA as executive direc. 
tor is C. P. Burton, former chief of 
CAA’s airways operations division until 
his retirement early in 1954. General 
counsel is Oswald Ryan, former Civil 
Aeronautics Board chairman. 

* Purpose of the new association. 
according to A. F. Pitas, a CAA centrol- 
ler who heads the organization commit- 
tee, is not only to promote the profes 
sional stature of traffic controllers. He 
expects it will also serve as a medium 
for exchange of ideas on ATC practices 
and procedures, and to generally en- 
hance recognition of the traffic control 
profession. 

Ultimately its founders expect 
ATCA will be in a position to take a 
stand on national ATC policy issues 
much in the same manner that industry 
associations represent airlines, pilots and 
business aircraft operators. 

Working with Pitas on the embryc 
organization are five other Washington 
controllers, all 15-year veterans. They are 
G. D. Tigner, J. J. Reino, C. Feyen, J. J. 
Moraski and F. C. Sanchez. Contribut- 
ing their services on a part-time basis 
are key control personnel from CAA 
installations at Baltimore, Harrisburg, 


| Richmond and Philadelphia. 


* ATCA organization calls for six 
classes of membership — professional, 
member, corporation, student, associate 
and honorary. Tentative dues structure 
extends on a sliding scale from $12 an- 
nually for professional status to $3 for 
associates. 

Plan is to form special committees 
on traffic control research and develop. 
ment, application of en route and ter- 
minal procedures, current legislation, etc. 
in order to formulate group policy on 
ATC issues. Because of the nature of 
the controller’s assignment, which mili- 
tates against extended travel to carry out 
committee assignments, ATCA founders 
expect much of this work to be handled 
through correspondence. 

Tentative headquarters have been 
set up at Butler Aviation, Hangar No 
9, National Airport, Washington, D.C. 
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People 


MANUFACTURING 

New Seattle division heads for 
Boeing Airpline Co. are D. B. Martin, 
director of sales; Roger P. Holman, plant 
facilities mgr.; Elwood P. Kaiser, quality 
control mgr.; and Jack Whitesel, admin. 
asst. to the vice pres.-gen. mgr. 

John J. Intintolo, made project en- 
gineer for CDC Control Services, Inc.’s 
new aviation division. 

Robert L. Lowry appointed mer. 
of new customer relations-GEDA prod- 
uct sales dept., Good year Aircraft Corp. 

Edward J. Od- 
lum elected sr. vice 
pres. and Charles 
Kirchner elected vice 
pres.-industrial and 
public relations, Ka- 
man Aircraft Corp. 

Louis Fahne- 
stock appointed di- 
rector of projects 
administration for 
the Fairchild Air- 
craft Division 

Douglas D. Seely 
named mer. of marketing administra- 
tion and J. Chester Kerr named con- 
tracts mgr. for the Farnsworth Elec- 
tronics Co. 

Henry W. Harding elected president 
of the Laboratory for Electronics, Inc. 

P. H. Bremer named chief structural 
engineer for Lockheed—Marietta; W. 
D. Orr named mer. of new military re- 
lations dept. of Lockheed’s missile sys- 
tems division. 


GOVERNMENT 
Edgar B. Franklin appointed CAA 
deputy regional administrator in Hono- 
lulu, succeeding Enar Olson, resigned. 
Mrs. Grace Biermann named acting 
chief of CAB’s Public Information Sec- 
tion 





AIRLINE 

George M. Shutes appointed cen- 
tral regional mer.-airfreight develop- 
ment for American Airlines. 

Edmund Stohr named mer. of inter- 
national sales and Robert L. Desmond 
mgr. of agency interline and tour sales 
for United Air Lines. 

W. H. Piper, Northwest Airlines’ 
supt. of communications transferred 
from Orient Region to Western Region, 
Seattle-Tacoma Airport. 

Sidney Rubenfeld appointed US 
sales mgr. for El Al Israel Airlines. 

Norman J. Philion made director 
of travel facilitation of the Air Trans- 
port Assn. 

Jack Morris named supt. of main- 
tenance for Riddle Airlines. 


HONORED 

Dr. George P. Cressman of the 
USAF’s Air Weather Service was 
awarded the AF’s highest civilian honor, 
the Decoration for Exceptional Civilian 
Service, for his accomplishments in 
weather analysis and forecasting. 

Wendell E. Reed, Solar Aircraft 
engineer, awarded the Society of Auto- 
motive Engineers’ Wright Brothers 
Medal in recognition of his paper on his 
invention, the Microjet engine control, 
judged the best presentation on aero- 
nautics during 1955 
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West Coast Talk . » « By Fred S. Hunter 


® Delivery positions tough problem for manufacturers. 
® They'll be toeing jets to end of runways. 


ATEST LIST of commercial air- 

liners approved for rapid tax 
writeoff certificates by the Office of 
Defense Mobilization included 37 
Eastern Air Lines Electras. Since 
EAL had ordered 40 of these turbo- 
props, speculation immediately arose 
in the industry that Capt. 
Eddie Rickenbacker may 
have released three de- 
livery positions to help 
Lockheed make a sale to 
some other carrier. 

Whether this be the 
case or not, the fact re- 
mains that the transport 
aircraft manufacturers have 
no tougher problem than 
this one of delivery posi- 
tions. It applies both to new planes 
coming out and to follow-on models 
of popular lines. The greater the 
number of sales, the greater the prob- 
lem. Manufacturers try to meet it by 
holding positions open at various 
points along the line. This way, a 
customer whose footwork may be 
a little slow doesn’t wind up clear at 
the end of the line. But when the 
competition is stiff—as it usually is— 
delivery dates may be the determin- 
ing factor in a sale. It’s no secret, for 
example, that one reason American 
Airlines chose the Boeing 707 over 
the Douglas DC-8 was the Seattle 
manufacturer’s earlier delivery sche- 
dule. 

Lockheed already has stepped up 
the production schedule planned for 
the forthcoming Electra to 12/14 
planes a month. Douglas is answer- 
ing the cry for earlier deliveries by 
progressively speeding up its DC-6/7 
line so that by the spring of 1957 it 
will be turning out 14/15 planes a 
month. Boosting production rates, it 
might be added, is no small task. 
Suppliers all along the line have to 
be able to cooperate, and this is not 
always easy. Engines, of course, con- 
stitute a critical item. No use to build 
airplanes faster if you can’t get the 
engines faster. 

* . 

It’s interesting to note that 
Boeing’s operation of the 707 pro- 
totype has been completely free of 
engine troubles. It has been flying 
the plane with a group of six engines 
—the four original P&W J57s and 
two spares—and has had no failures 
or delays in the flight test schedule. 
This is typical of jet engine use. 





~ Hunter 


It is a foregone conclusion the 
failure rate of jet engines in airline 
service will be appreciably lower than 
that of the present piston engines. 
It’s a good thing, too, for operators 
like Pan American. PAA now stores 
spare engines at countless points 
along its world-spanning 
routes so as to have re- 
placement engines quickly 
available. This is expensive 
enough with present-day 
piston engines, which can 
cost up to around $80,000 
for a new-type Wright 
Turbo Compound. But it 
gets prohibitive with turbo- 
jet engines costing in the 
area of a quarter of a 
million dollars per copy. 

- * 


You keep hearing more talk that 
the airlines will decide to tow their 
big jet airliners out to the end of the 
runway before starting up the en- 
gines. Noise at the gate, of course, is 
one consideration. So is the cost of 
taxiing, estimated at $35/$40 per 
mile. Another is the exposure of 
engines to possible damage from nuts 
and bolts or other loose articles that 
might be scooped into air intakes. 
Runways can be kept relatively free 
of rocks and similar particles, but 
people are always dropping things 
around parking positions and on 
aprons. 

* * 

We discover we have readers in 
Florida. Well, one anyway. A recent 
expression of sympathy for Cali- 
fornia missile folk who get trans- 
ferred to the Florida test ranges 
brought a quick response from ex- 
Californian Stu Skidmore who works 
for ex-Californian Ray Tonks at 
Aerodex in Miami. The original Cali- 
fornia contingent in Florida arrived 
at Aerodex four years ago last month 
and the group, Stu hastens to report, 
still greatly enjoys “this sub-tropical 
climate, the clean air, sunshine and 
blue skies.” What he really means is 
they like the fishing. 

. * 


Boeing plans to use six, perhaps 
eight, planes in its CAA type-certifi- 
cation flight-test program on the 707 
jet transport. Douglas will use seven 
DC-8s. About 20% of the flight-test 
work with the Boeing 707 prototype 
will be applicable to the CAA cer- 
tification program. 
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The development of guided missiles of every type is 4 
becoming one of the most competitive areas in our 
world today . . . for supremacy in this field can well 
determine peace for many years. The race is now for 
greater speed, higher altitude, longer range, 

more sensitive control. 

The strength of Western defense lies to a great extent 
in the development for the Armed Forces of these new 
weapons systems suited to the supersonic age. The 
once deadly cannon, machine gun and rocket are being 
superseded by complex weapons of great ingenuity. 
Canadair has long had a prominent role in Canada’s 
guided missile program, applying the knowledge 
acquired in years of experience in advanced aircraft 
systems engineering . . . and Canadair’s research, 
engineering and manufacturing resources are constantly 
making further important contributions to 


projects in this field. 


CANADAIR .__ 


LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 
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A subsidiary of GENERAL DYNAMICS CORPORATION, 
New York, N.Y.— Washington, D.C. 


a ‘ 


CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 
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Crash May Bring 
Flight Rules Changes 


Findings of Civil Aeronautics 
Board’s investigation of the crash of a 
Beech Bonanza piloted by wealthy play- 
boy Joel Thorne into a North Holly- 
wood, Calif. apartment last October 
are taking the shape of new regula- 
tions. 

CAB is proposing changes to Parts 
40 and 60 to clearly state visual flight 
minimums for operations within air 
traffic control zones with a traffic clear 
ance. 

Essentially, they will specify that 
a pilot must not operate an aircraft 
under instrument rules (IFR), or in 
weather below VFR minimums, unless 
he holds a valid instrument rating. 

If adopted, aircraft could not 
legally be flown beneath a ceiling of 
less than 1,000 ft. without an ATC 
clearance. 

Also, they could not be operated 
closer than 500 ft. vertically under, 
1,000 ft. vertically over, or 2,000 ft. 
horizontally from any cloud. 

During CAB hearings last Decem 
ber on the Thorne accident, CAA off- 
cials expressed dissatisfaction with rules 
governing flights with control zones. 
Their main contention was that there 
was no clear delineation to distinguish 
IFR and VFR flight conditions, and as 
a result, the agency lacked sufficient 
grounds to take enforcement action 
against violators. 

Board has set May 25 as deadline 
for industry comment on the proposed 
changes. 


Shortage of Technicians 
Called Threat to U.S. 


The federal government must lead 
in a “crash program” to increase the 
number of well-trained U.S. technical 
personnel, a Congressional subcommittee 
said. It warned that the U.S. is in 
“desperate danger” of falling behind 
Russia in training engineers and 
scientists, 

“The time has come for strenuous 
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Aircraft seats? 
— then meet TECO’s 
Ernie Overgard... 







He’s a top executive (Vice-president in 
charge of Engineering) at TECO and a 
recognized authority on airline passenger 
seats. How did he do it? Simply by being 
with the subject full time — studying, 
working, coupling sound engineering 
to seat problems — and winning them! 
You couldn’t ask for more than to have 
Ernie’s quiet-mannered sincerity, 
thoroughness and pride-of-ability 
producing the individual type of airline seat 
that will satisfy your every requirement. 
Call Ernie today about your airline seat 
problems. (if you want the 
best, that is) at THornwall 8-5554. 


Tl} E| ¢/0| INC. 


3210 WINONA AVENUE * BURBANK, CALIFORNIA 


1% CANADA Rastway & Power Engineering Corp, Ltd Montreal ¢ MIDWEST & SEATTLE: George € Marrs & Co. Wichta 
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measures, for action by the government, | 


by business corporations, and universi- 
ties,” said Rep. Melvin Price, (D-Ill.), 
chairman of the Joint Atomic Energy 
Committee’s research and development 
subcommittee. “A decisive federal pro- 
gram can stimulate the cooperation 
needed. . .” 

The U.S., he added, “is scarcely 
even with the Soviet Union as regards 
numbers of engineers and has only a 
slight lead in numbers of scientists. 
From here on, the Russians show 
promise of widening the difference— 
and to our disadvantage.” 
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ELECTRONIC 
WEATHER AVOIDANCE 


NOW BEING INSTALLED 
ON CONTINENTAL'S 
SUPER CONVAIR FLEET 


SAFER... SMOOTHER 
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Industry News Digest 





Air Force Secretary Quarles and 
Aircraft Industries Association Presi- 
dent DeWitt C. Ramsey were scheduled 
to meet in the Pentagon last week to 
discuss new USAF regulations which a 
récent AIA resolution called “socializa- 
tion” and “not to the advantage of the 
United States.” 

The regulations (AF Procurement 
Circulars 1 and 10) call for such items 
as: 

® Submission of list of subcontrac- 
tors when an aircraft company makes a 
bid for a new USAF contract. 

® Approval by the administrative 
contracting officer (with AMC concur- 
rence) of all salaries over $25,000. 

® Examination of all salaries over 
$15,000 on an individual basis. 

® Needed approval by the contract- 
ing officer of all salary and wage ad- 


Quarles to Review AF Regulations 
Labeled ‘Socialistic’ by AIA 


justments regardless of whether those 
increases are the result of collective bar- 
gaining agreements. 

® Elimination of per diem and in- 
centive payments to contractor personnel 
at remote USAF test bases. 

® Not approving wage and salary 
structures which include incentive pay 
except under unusual circumstances. 

® Providing the USAF with infor- 
mation management uses in planning 
production, e¢.g., manpower hiring sche- 
dules, materials purchases, special tool- 
ing, subcontractors, engineering and 
production releases. 

Aviation companies maintain that 
these are efforts by the USAF to in- 
fringe on their responsibilities and will 
give military officers power to counter- 
mand plans of top-level company execu 
tives. 





Two A-Plane Versions Are Being Built 


Although several airframe and en 
gine companies have been working on 
paper stucies of an atomic airplane for 
the USAF for several years, it is now 
clear that only two versions will be 
built. 

Lockheed and Convair will produce 
atomic airframes, working in coopera- 
tion with Pratt & Whitney and General 
Electric, respectively, on the power- 
plants. Boeing and Curtiss-Wright hold 
no contracts for hardware, although 
they have done paper studies. 

The USAF officially announced 
that: 

* Convair-Ft. Worth has _ been 
awarded a contract to develop an air- 
frame for an atomic plane. The award 


stems directly from an original study 
contract awarded in 1951, Convair ofh- 
cials said. The company has for several 
months been flying its own nuclear 
reactor in a B-36 to study shielding 
problems. 

* Lockheed Aircraft will build the 
nation’s largest atomic research and de- 
velopment facility at Dawsonville, Ga., 
50 miles north of the Marietta plant. 
The new facility will be mostly USAF- 
financed, but Lockheed will also put 
several million dollars of its own funds 
into the project. Construction will start 
this spring. About 500 skilled tech- 
nicians will eventually be employed. 

® USAF will build a $7.5 million 


atomic reactor at Wright Air Develop- 
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Newest Fighter 


Newest of Air Force's Century series of super- 

sonic fighters is straight-wing Lockheed F-104 

Starfighter, reportedly flown at Mach 2 in 

level flight. Prototype XF-104 here is powered 

by Wright J65, production model (below) 
uses General Electric's J79. 


ment Center, Dayton, O., to test ma 
terials, and systems for 
atomic planes. 

Lockheed’s facility will have two 
reactors widely separated, but connected 
by a remotely-controlled narrow-gage 
railroad. 


components 


Concurrent with the USAF an 
nouncements, the Navy revealed that it 
is accelerating the development of an 
atomic-powered seaplane. 


Navy, Martin Name 
Vanguard Subcontractors 


Four new Project Vanguard sub 
contractors, including companies that 
will supply the third-stage rocket for 





Production Version of Supersonic F-104 


First photo of production F-104A, recently rolled out at Lockheed's California Div., reveals thin-wing and T-tail design. Horizontal stabilizer 
has no elevator, but moves as a unit. Dummy cover hides inlet of F-104A's G.E. J79 engine for security reasons. 


























New View of Long-Range Snark Missile 





Swept-wing Northrop SM-62 Snark missile, now in pre-production test phase, is one of two USAF forerunners to 5,000-mile range intercon- 
tinental ballistic missiles, the Convair Atlas and Martin Titan. Other is North American SM-64 Navaho. Northrop developed airframe, guid- 
ance system and support equipment for Snark. 


the earth-ircling satellite, have been 
announced by the Navy and The Glenn 
L. Martin Co. The subcontractors: 

® Grand Central Rocket Co., Red- 
lands, Calif., and Allegany 
Laboratory, Cumberland, Md., will de- 
sign and develop the third stage. This 


will be a solid propellant rocket pro- 


Jallistics 


viding the last thrust needed to place the 
satellite in orbit about the 
earth. 

® Minneapolis-Honeywell Regulator 
Co., Minneapolis, will design and build 


a temporary 


the three-axis reference system of gyros 
which indicate the roll, 
pitch and yaw. This information will be 
transmitted to a amplifier 
autopilot which will control the position 
of the rocket first 
stages in their gimbals and thus direct 


will vehicle’s 


magnetic 


engines ol the two 
the course of the vehicle. 


® Vickers Electric Div., Vickers, 


Snark Takes Off 


Rocket-boosted Northrop SM-62 Snark inter- 
continental missile “takes off" from launcher 
during proving tests at Air Force's Patrick 
AFB, Fla. missile test center. Still to be 
ordered into mass production, Snark was 


recently fired 2,000 miles. Powerplant is “air 
breathing” Allison J7I jet. 








Inc., St. Louis, will design and manu- 
facture the autopilot. Vickers is a unit 
of Sperry-Rand Corp. 

Martin is building the overall air- 
frame of the Vanguard. General Elec- 
tric will supply the engine for the first 
and Aerojet-General Corp. the 
engine for the secund stage. 


Air Force, Navy to Ask 
More Money in '58 


As the Administration asked Con- 
gress for an additional $547 million in 
defense funds for fiscal 1957, both the 
Air Force and the Navy looked another 
year ahead and told the legislators they 
will need substantially more money for 
airplanes in fiscal 1958. 

It was indicated that about half of 
the $547 million, which was requested 
for all three military services, will be 


stage 





used to step up B-52 production. The 
output rate of the jet bomber has been 
a target of the Democrats in Congress. 

® USAF had previously indicated it 
will need between $18 and $20 billion 
in fiscal 1958, against a proposed $16.5 
billion in fiscal 1957, in order to main- 
tain a 137-wing force (AmeERIcAN Avt- 
aTion, April 9). Later it was revealed 
that Gen. Nathan Twining, Chief of 
Staff, had told the House Military Ap- 
propriations subcommittee that USAF 
had enough money to buy planes in 
fiscal 1957, but needed funds for other 
purposes. 

“We do not want any more money 
on airplanes for this particular year 
(1957) if we get the increased aircraft 
procurement funds we will need next 
year,” he said. “I think what the Air 
Force could really do if additional 
money were available is speed up the 





Palmdale, Calif., in 





Parrish to Get Award for Contribution 
To Progress of Aviation Writing 


Wayne W. Parrish, editor and publisher of American Aviation Pub- 
lications, has been designated by the Federation Aeronautique Internationale 
to receive a Paul Tissandier Diploma for his contribution to the progress of 
aviation writing. Award will be made at the international organization’s 
1956 General Assembly in Vienna, May 17-21. 

The De La Vaux Medal will go to Col. Horace A. Haines, USAF, 
for a world speed record of 822.266 miles per hour over a fixed straightaway 
course of approximately 18 kilometers. Record was set Aug. 20, 1955, at 
a North American F-100C. 

Also to receive Paul Tissandier Diplomas are Col. Roscoe Turner, 
Indianapolis, for contribution to the progress of sporting aviation; William 
T. Piper, president of Piper Aircraft Corp., Lock Haven, Pa., for contribu 
tion to the manufacture of light aircraft, and Frank Zaic, New York City 
for contribution to progress of model aeronautics. 
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public works program, build faster, get 
these bases ready sooner; in research 
and development expand and accelerate 
our programs, and in operations and 
maintenance, if we get at least the funds 
we requested this year, then we will be 
all right.” 

Twining added that “operations 
and maintenance funds are again a 
critical problem. We suffered this year 
very badly. The outfits had to stop 
operating to some extent—reduce their 
operations.” 

® The Navy told the same sub- 
committee the same story about fiscal 
1958. Preliminary planning for that year 
“indicates an increase in aircraft pro- 
curement in comparison to fiscal 1957” 
(when 1,468 new planes will be or- 
dered), Vice Adm. T. S. Combs, Dep- 
uty Chief of Naval Operations (Air), 
testified. 

The 1,468 planes will be aug- 
mented by aircraft ordered with money 
for previous years, he said. “It is in 
the area of prior procurement that our 
numbers next year and the year follow- 
ing will decrease.” To hold a 2,000- 
planes-a-year-level, more aircraft will 
have to be ordered because fewer planes 
will be delivered from prior programs, 
he added. 

The Navy also revealed that it in- 
cluded funds in its fiscal 1957 budget 
to begin production engineering and to 
buy long lead-time tooling and materiel 
for two new aircraft models, neither 
of which was identified. About $2.9 
million has been set aside for research 
on one plane, and $4 million on the 
other. 


CAA Launches Study 
Of Jet Age Needs 


CAA has initiated an intensive re- 
search program to determine the re- 
quirements for the jet age. Being di- 
rected by the Office of Program Plan- 
ning, the study will encompass all facets, 
exclusive of certification, including: 
safety, air traffic control, crash and res- 
cue, fuel storage and handling, run- 
ways, taxiways, ramp servicing, loading 
areas and buildings. 

CAA will act as a clearing house for 
gathering the data, checking with in- 
dustry and other government agencies. 
Interim reports will be issued quar- 
terly with the first to be released on 
June 30. Joseph D. Blatt, assistant ad- 
ministrator for programming, told 
American Aviation the final report 
would be out by June 30, 1957. It is 
felt that by that date sufficient data in 
major areas would be ready for com- 
munities to begin planning. 

Bartholomew Spano, planning 
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officer, has been designated central co- 





ordinator. CAA Offices of Airports, Air- 


ways and Safety will each designate a 
representative to work with him. 

The study has been launched in 
line with a promise made by CAA Ad- 
ministrator Charles J. Lowen at Janu- 
ary’s CAA Jet Transport Meeting in 
Washington. He said at that time that 
CAA would serve as “a catalyst” in 
determining requirements. 


4,820 Civilian Planes 
Shipped in 1955 


A total of 4,820 civilian planes 
weighing 10,230,500 airframe 
and worth $271,300,000 was shipped by 
the U.S. aircraft industry in 1955, ac- 
cording to the Bureau of the Census and 
CAA. 

Number of complete plane ship 
ments was up from 3,389 in 1954, but 
total weight was off 3°. Value of ship 
ments dropped 8°% from 1954’s $295,- 
738,000. 

Shipment of planes 3,000 lbs. and 
over dropped 18 from $254,300,000 
in 1954 to $208,100,000 last year. Total 
airframe weight was down 24%. Back 
log of civil planes in the same category 
at the end of 1955 was 752 planes, up 
507 from 1954. 

Engine shipments for civil planes 


last year totaled 7639 units of 3,337,400 


in number, down 
Value of engines 
under 1954’s 


horsepower, up 38°/ 
1% in horsepower. 
was $59,100,000, or 2° 
$60,600,000. 


Douglas Has DC-9 Jet 
In Works For 1961 


Douglas Aircraft Co. is working on 
a medium-range jet and a DC-3 replace- 
ment. The new jet transport, the DC-9, 
is to be made available for medium 


range airline operations starting in 1961. | 


It will gross 110,000 lbs., cruise at 600 
mph, and be powered by four Pratt & 
Whitney J52s (a two-spool engine rated 
at about 7,500 lbs. thrust which has 
been under development by P&W for 
the Navy at low priority for a number 
of years). 

Meanwhile, J. B. Edwards, assistant 
to the chief engineer of Douglas’ Santa 
Monica Division has revealed that the 
company is planning a replacement for 
the DC-3. The project is still five years 
off, he said. 

Edwards, who was project engineer 
on the DC-4, DC-6 and DC-7, said that 
emphasis in the new plane will be on 
short takeoff. It would carry about 40 
passengers or a big freight load, but 
would be able to fly from small airfields. 

It will feature a straight, high wing 
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LARGEST USER OF CONVAIR 
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MOHAWK passengers expect and deserve 
the finest equipment, expertly and courte- 
ously manned. MOHAWK provides it . . . with 
a fleet which now includes eleven CONVAIR 
Poe “a 240’s! When you go places in MOHAWK- 
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Eastern Invests $381,000,000 
in the New Age of Air Travel 


In 1955, Eastern Air Lines embarked on the largest fleet expansion 
program in the history of the industry. Costing $381,000,000, this 
program will equip Eastern with the world’s most advanced 
piston-engine, prop-jet, and straight jet airliners. 

The first phase of this great three-part program calls for 50 
turbo-compound powered aircraft of the most modern types. Forty 
of these transports will be Golden Falcon DC-7B’s, and ten will 
be Lockheed Super-G Constellations. The first components of this 
luxury fleet are already in service on many of Eastern’s routes. 

The second part of Eastern’s fleet expansion plan involves the 
purchase of 40 Lockheed Electra prop-jet airliners. Designed to 
carry 66 first-class or 91 aircoach passengers at speeds of well over 
400 miles an hour, Eastern Electras will be in service in the fall of 1958. 

The final stage provides for 20 Douglas DC-8 jet transports, capable of carrying 
from 115 to over 140 passengers at 550-600 miles an hour. Scheduled for delivery 
starting in May, 1959, these magnificent airliners will link the greatest industrial 
centers and most popular vacation areas in the United States and the Caribbean. 

With this unprecedented fleet expansion program, Eastern Air Lines proclaims 
its faith in the limitless future of air transportation. We are standing at the threshold 
of the jet age—an age that will bring immeasurable benefits to the public in the years 
to come. Eastern is proud to be one of the pioneers in this great new age of air travel. 
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of large area with very big flaps; fuselage 





low to the ground for easy loading; | 


powerful turboprop engines for fast 
climb off the ground; cruising speed of 
about 345 mph; low maintenance and 
operating costs for short range work up 
to 1,000 miles. 

The big wing area, the big flaps 
and the powerful engines would all 
help in giving short takeoffs and land- 
ings, but Douglas would use still-secret 
devices to aid this, Edwards stated. 


Smathers Asks Changes 
In Air Pact Practices 


Major changes in international air 
agreement negotiating practices of the 
State Department and Civil Aeronautics 
Board can be expected as a result of a 
strongly-worded report issued by the 
Smathers subcommittee of the Senate 
Interstate & Foreign Commerce Com- 
mittee. 

The group, headed by Sen. Geo. A. 
Smathers (D-Fla.), directed State and 
CAB to give U.S. airline interests an 
active role in future negotiations, con- 
sider U.S. airline interests when bargain- 
ing with foreign countries, and seek 
to implement Bermuda principles em- 
bodied in existing air agreements. 

The report was directed to the 
entire U.S. bilateral picture although its 
impetus came from last year’s agree- 
ment in which the German airline Luf- 
thansa was given what the Smather’s 
group considered “the best of the bar- 
gain.” 

The subcommittee endorsed the 
Bermuda-type agreement used by the 
U.S. with foreign countries but felt the 
U.S. has been “too generous” in carry- 
ing out the agreements. 


Eastern To Use 
J75 Jets in DC-8s 


Eastern Air Lines will use the more 
powerful Pratt & Whitney J75 engines 
in all of its DC-8 jets instead of install- 
ing the J57 in the first six, as originally 
planned. The company has also ordered 
two more DC-8s, bringing its total to 
20. 

EAL revealed that it has released 
to Lockheed the early delivery dates set 
for its 30 Electra turboprops on option. 


| 





Under the new agreement, delivery of | 


the optioned planes will start in Febru- 
ary, 1961, instead of August 1959. De- 
livery of the 40 Electras now on order 
will start in August, 1958. 

Switch to J75s was made possible 
by a three-month acceleration of de- 
livery of DC-8s using these engines, 
bringing them within three months of 
the original schedule for J57 versions. 


APRIL 23, 1956 








HOME OF THE FAMOUS 


Ma 


@ Just 3 minutes from New York City's 
Grand Central Terminal and con- 
veniently neor to the Fifth Avenue 
shopping district, the Lexington is 
centrally located. Its 801 outside. 
rooms are all equipped with com- 
bination tub and shower bath, 
circulating ice water, full-length 
mirror, 4-station radio. Television. 
**New York's Friendly Hotel” 


Heel Leringlon 


Near the United Nations 
LEXINGTON AVE. AT 48th ST, MLY.C. 17 


‘Call Your Local Travel Agent" 
























Address: Mailing Address: 
5365 N. W. 36TH ST. P. O. Box 125 
MIAMI, INTERNATIONAL 
FLORIDA AIRPORT 

MIAMI 48, FLORIDA 
° U.S. A. 
a 





EXPORT, INC. 


Associated with 


FLORIDA AIRCRAFT RADIO & MARINE, INC. 


AND 
A. R. M. SERVICE CORPORATION 


(A Maintenance and overhaul company) 


C.A.A. APPROVED SHOP NO. 3653 
CLASS 1 & 2, LIMITED CLASS 3 





Dealers and Distributors of 


AVIATION AIRBOURNE AND GROUND STATION 
COMMUNICATION EQUIPMENT 
AND PARTS 


Circle No. 66 on Reader Service Card. 


183 











AIRCRAFT 
ENGINEERS 
WANTED 


FOLLOWING 
POSITIONS 
Open 
For Immediate 
Employment 





Aerodynamicist 
Dynamics Engineers 
Electronics Engineers 
Electrical Engineers 
Hydraulics Engineers 
Weight Engineers 
Stress Engineers 


ALSO 


Mathematicians 
© Physicists 





Hayes is one of the largest air- 
craft facilities in the United States, 
located in sunny Sovth where 
industrial development leads the 
Nation. List your qualifications for 
any position shown above and 
mail to A. V. Welsh, Employment 
Manager. 
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EAL also estimated it would have cost 
$1,250,000 to convert later to J75s, plus 
two months per airplane out-of-service 
time. 


Nationalist China Tests 


New Helicopter 








CJC-3A helicopter designed by Maj. 
Gen. C. J. Chu, head of Nationalist 
China’s Aircraft Production Bureau, for 
the use of the Nationalist Chinese air 
forces, is now being flight-tested. 

General Chu has been working for 


some years on the development of 
rotary-wing aircraft. In 1944 an experi- 
mental model of his design—the CJC- 
1A—was built, but was destroyed before 
it could begin flight-testing. In 1948 a 
later development, the CJC-2, was com- 
pleted, but it was not in the air during 
the civil war on Chinese mainland. 
The CJC-3A now undergoing tests 
is fitted with a 190-hp Lycoming engine. 
Characteristics and performance are as 
follows: 
Rotor diameter ......... 24 ft., 8 in. 
Overall length ......... 32 ft., 10 in. 
Overall height .......... 9 ft., 10 in. 


Weight empty .......... 1,500 Ibs. 
SE BOUD sestacdesses 500 Ibs. 
Max. speed at S.L. ...... 112 mph 
Max. vertical rate of climb 546 fpm 
Max. oblique rate of climb 1,530 fpm 
Hovering ceiling ........ 7,400 ft. 


Pentagon Releases GE Jet 
For Commercial Use 


The General Electric CJ-805 jet 
engine, commercial version of the J79, 
has been released by the Department 
of Defense for commercial use. This is 
the Convair Skylark 600’s powerplant. 

Convair gives the jet transport’s 
cruising speed at 609 mph. Direct operat- 
ing costs of the Skylark 600, based 
on the first class configuration of 80 
passengers—will range between 1.4¢ 
and 1.7¢ per seat mile. Over a 500-mile 
stage, the aircraft will have a block 
speed of 413 mph. On a_ 1,000-mile 
stage the block speed will be 470 mph 
and on a 1,500-mile stage it will be 504 
mph. 

The CJ-805 will incorporate “several 
unique features specially designed for 
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Available for Business Aircraft Coday 
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safety awards in 1955 

went to pilots flying 
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airline operation.” Describing it as 
“the most advanced engine available 
for commercial applications,” General 
Electric claims that it will produce 
more thrust per pound of engine weight 
than any other engine in its power class. 


New White House Rule 
Favors Nonskeds 


President Eisenhower early this 
month authorized CAB to lift its stay 
of “overseas and territorial” phases of 
the Large Irregular Air Carrier decision. 
But the President ordered that any 
Board decisions dealing with “foreign” 
non-sked operations should be sub- 
mitted for White House approval. 

Thus, new liberal authorizations 
for non-skeds may now be implemented 
in domestic, overseas and _ territorial 
operations, but not in foreign, which 
is described as between a point in the 
U.S. and a point in a foreign country. 

Board’s over-all decision in the case, 
meanwhile, is pending action by the 
U.S. Court of Appeals, District of Co- 
lumbia Circuit. A pre-summer ruling by 
the Court is likely. 


Eleven Firms Received 
38.2% of Military Work 


Eleven companies manufacturing 
aviation products received a total of 
38.2% of all government military con- 
tracts in the six months ending June 30, 
1955. The companies and total con- 
tracts (dollar figures in millions): 

North American Aviation, $646.2; 
General Dynamics, $374.4; Boeing, 
$368.1; United Aircraft, $321.3; Curtiss- 
Wright, $281.5; General Electric, $268.8; 
General Motors, $235; Douglas, $209.1; 
Lockheed, $193.1; Ford Motor Co., 
$191; Hughes Tool, $171. 


Comptroller General 
Urges CAB Fare Probe 


The U.S. Comptroller General, Jo 
seph Campbell, this month urged the 
Civil Aeronautics Board to institute a 
“full-scale investigation” of the domestic 
airline passenger fare structure. 

In a 115-page report of the General 
Accounting Office, reflecting an audit 
of CAB, such an investigation was 
termed “essential.” 

Campbell said CAB has advised 
“that it will again give consideration 
to the need for a formal investigation 

. » Immediately upon release of the 
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"Steve was sure right about JAL?’ So runs 
the talk among friends who fly the Pacific. 
In JAL’s Deluxe cabin, kimono blend happily 
with choice American cuisine... traditional 
hospitality with modern luxury. No wonder 
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report, Campbell was invited to testify 
before the Celler monopoly subcommit- 
tee in the House when hearings on avia- 
tion resume on May 2. 

The Celler hearings in recess since 
March 28, are pointing to a general fare 
investigation by CAB. 

The GAO report also urged Con- 
gress to establish a CAB Subsidy 
Administrator and a contract method 
for determination of subsidy amounts. 
It further urged a limit on subsidized 
airlines’ executives’ salaries. 





F-27 Gets More Takeoff Thrust 


With 50 flying hours logged, the 
Fokker F-27 Friendship prototype’s 
present Dart 507 engines with 10-ft. 
Rotol propellers are being replaced by 
Dart 511s with 12-ft Rotol propellers, 
scheduled to be installed in production 
aircraft. This change will increase avail- 
able takeoff thrust by about 15%. 

The second prototype is now ready 
for its static test program. The fuselage 
and wing center section have been 
placed in the test tank. After pressure 
testing the fuselage, the outer wings 
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ROYAL DUTCH AIRLINES 
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and intercontinental routes for 


7 DC-4 captains 
7 DC-4 co-pilots 
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Minimum requirements for captains: 

a. Valid Airline Transport License with instrument- 
and night rating; 

b. Valid Navigator License; 


c. 6000 hours including 4000 hours in command, 
flown on long range - and European routes. 


Minimum requirements for co-pilots (first officers) : 


a. Valid Airline Transport License with instrument- 
and night rating; 


b. 2500 hours flown on long range - and European 
routes. 
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KLM ROYAL DUTCH AIRLINES, f 
Personnel Division Flying Staff, ( 
Building 101, 
SCHIPHOL-AIRPORT 
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will be fitted to submit the aircraft to 
combined loadings of critical flight con- 
ditions and fuselage pressure. 

Progress is being made on the third 
prototype. The main assembly of the 
fuselage, center wing and engine nacel- 
les is well advanced. De-icing will be 
thermal for the wing leading edges by 
means of heat, drawn from the exhaust, 
while de-icing of the empennage will be 
electric. 

*The first prototype will, however, 
be experimentally fitted with rubber de- 
icing boots, with chordwise inflation 
chambers. In order to obtain a smooth 
surface when deflated, these rubber 
boots will be molded into the reinforced 
plastic wing leading edges. Furthermore, 
the plastic leading edges of the wing 
will be fully interchangeable thus 
simplifying maintenance. 

The design of the pressurization 
system has been finalized. It consists of: 

1) Roots type cabin blowers on both 
engines; 2) choke heating; 3) inter- 
cooler (provision has been made for a 
secondary intercooler and the turbine 
cooling unit); and 4) pressure and tem- 
perature regulating equipment. 

Upon request of several airlines 
which have to operate from secondary 
airfields, Fokker has decided to incor- 
porate a modification in the production 
aircraft, allowing the optional use of 
larger tires with the result that the tire 
pressure of the main landing gear can be 
reduced to approximately 60 lbs./sq. in. 
The front fuselage, bottom section and 
nacelles of the fourth prototype are now 
in their jigs. This prototype will be used 
for fatigue testing. 


News Briefs 


MANUFACTURING MILITARY 


* Howard Hughes will build in 
Florida a plant “which will engage in 
the design, development and manufac- 
ture of airplanes.” Location of the facil- 
ity, which will require a 30,000-acre 
site, was not disclosed. 

®* Raytheon Jfanufacturing Co., 
Waltham, Mass., received one of its 
largest military contracts in recent years, 
$46 million te build airborne electronic 
equipment for USAF. Company also 
received a $5 million contract to equip 
15 major Canadian airports with airport 
and airways surveillance radar. 

® Within 10 years unmanned or 
guided missiles could be used to carry 
a substantial portion of air freight, ac- 
cording to Dr. Simon Ramo, executive 
v.p. of Ramo-Wooldridge Corp. 

©j. F. (Skeets) Coleman, project 
pilot on Convair’s XFY-1 VTO aircraft, 
resigned from the company’s flight test 
wr He did not announce future plans. 
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*A trainer version of the Grum- 
man Cougar, the F9F-8T, has made its 
first flight. Grumman has Navy con- 
tracts for more than 100 of the two 
seater jets. 

® Convair’s Palmdale, Calif., facil- 
ity has one Martin B-57 and will 
shortly receive another from USAF to 
serve as high-flying “targets” for the 
F-102A interceptor. Plane’s electronic 
fire-control equipment will “fire” at the 
twin-jet bombers. Hits and misses are 
recorded electronically. 

® Vertol Aircraft Corp. adopted an 
amendment to its by-laws aimed at 
ousting Frank Piasecki and two other 
minority directors from the board. The 
three are now with Piasecki Aircraft 
Corp., formed by Piasecki last June after 
he failed to win re-election as chairman 
of Vertol, then known as Piasecki Heli- 
copter Corp. 

*Air Defense Command was 
awarded the 1955 Daedalian Trophy for 
flying safety. ADC cut its major acci- 
dent rate for all planes 52% below 1954 
(58% in the case of jets). 

* Boeing Airplane Co. will open a 
European office of its transport division 
in Geneva, Switzerland. K. J. Luplow, 


formerly foreign sales manager, has 
been named director. 
® Fairchild’s Petrel air-to-surface 


guided missile has gone into fleet op- 
erational use, the Navy said. 

* Sperry Gyroscope Co., division of 
Sperry-Rand Corp., announced a new 
flight control system for jet airliners 
that features automatic navigation and 
precision flight control. Called the SP- 
30, the system uses transistors and mag- 
netic amplifiers without vacuum tubes 
for smooth flight of jets flying up to 
sonic speeds. 

* New flight laboratory of Radio 
Corp. of America is now in limited 
operation at New Castle County Air- 
port, Delaware. It will be completely 
equipped by May. 

*Clemco Aero Products Inc. is a 
new company formed at 210 E. Man- 
ville St, Compton, Calif. John D. 
Taylor is president. Clemco will engage 
in machining missile fins and aircraft 
structural sections, milling of wing 
skins, and production of quick dis 
connect fittings for aircraft and missile 
pneumatic lines. 

* Production Research  Corp., 
Thornwood, N.Y., manufacturer of 
electronic and electro-mechanical de- 
vices, is now controlled by a group 
headed by Harrison Johnston and 
Everett Frank. Johnston, former man- 
ager of Ampex Corp.’s international 
division, was elected president. 

* Voluntary petition in bankruptcy 
was filed in U.S. District Court, North- 
ern District of Illinois, by Midway Air- 
lines, Chicago air taxi operator, which 
suspended flying early this month 
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* William D. Kent was re-lected 
president of Flight Engineers Inter- 
national Association union for a one- 
year term. 

® Survey of 35,000 guests at Miami 
Beach hotels over a two-year period 
showed that 34% arrived in Miami by 
air, 489% by private auto and 13.1% by 
rail. About 63% of guests stayed four to 
13 days. Survey was conducted by Uni- 
versity of Miami for Miami Beach Hotel 
Association. 

*Air Force contract to develop a 
precision tracking system for ballistic 
missiles has been awarded to Cubic 


Corp., San Diego. 

*Lockheed Aircraft’s Georgia Divi- 
sion and International Association of 
Machinists signed a new two-year labor 
contract. It provides wage increases 
ranging from 6¢ to 17¢ per hr. and 
averaging about I1¢. 


TRANSPORT 

® Eastern Air Lines and Colonial 
Airlines advised CAB they will com- 
plete their merger on May 31 and that 
EAL will begin flying over the merged 
route on June 1. 

® Capital Airlines collected a full 
$1.1 million insurance covering the 
Feb. 20 landing accident of a Viscount 
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Industry News Digest 





report, Campbell was invited to testify 
before the Celler monopoly subcommit- 
tee in the House when hearings on avia- 
tion resume on May 2. 

The Celler hearings in recess since 
March 28, are pointing to a general fare 
investigation by CAB. 

The GAO report also urged Con- 
gress to establish a CAB Subsidy 
Administrator and a contract method 
for determination of subsidy amounts. 
It further urged a limit on subsidized 
airlines’ executives’ salaries. 


F-27 Gets More Takeoff Thrust 


With 50 flying hours logged, the 
Fokker F-27 Friendship prototype’s 
present Dart 507 engines with 10-ft. 
Rotol propellers are being replaced by 
Dart 511s with 12-ft Rotol propellers, 
scheduled to be installed in production 
aircraft. This change will increase avail- 
able takeoff thrust by about 15%. 

The second prototype is now ready 
for its static test program. The fuselage 
and wing center section have been 
placed in the test tank. After pressure 
testing the fuselage, the outer wings 
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routes. 


Applications 
to be directed to: 


KLM ROYAL DUTCH AIRLINES, 
Personnel Division Flying Staff, 
Building 101, 
SCHIPHOL-AIRPORT 

The Netherlands 


ROYAL DUTCH AIRLINES 


have vacancies on their European 


and intercontinental routes for 


7 DC-4 captains 
7 DC-4 co-pilots 


Minimum requirements for captains: 


a. Valid Airline Transport License with instrument- 
and night rating; 


b. Valid Navigator License; 


c. 6000 hours including 4000 hours in command, 
flown on long range - and European routes. 


Minimum requirements for co-pilots (first officers) : 


a. Valid Airline Transport License with instrument- 
and night rating; 


b. 2500 hours flown on long range - and European 


- with photograph - 








will be fitted to submit the aircraft to 
combined loadings of critical flight con- 
ditions and fuselage pressure. 

Progress is being made on the third 
prototype. The main assembly of the 
fuselage, center wing and engine nacel- 
les is well advanced. De-icing will be 
thermal for the wing leading edges by 
means of heat, drawn from the exhaust, 
while de-icing of the empennage will be 
electric. 

*The first prototype will, however, 
be experimentally fitted with rubber de- 
icing boots, with chordwise inflation 
chambers. In order to obtain a smooth 
surface when deflated, these rubber 
boots will be molded into the reinforced 
plastic wing leading edges. Furthermore, 
the plastic leading edges of the wing 
will be fully interchangeable thus 
simplifying maintenance. 

The design of the pressurization 
system has been finalized. It consists of: 

1) Roots type cabin blowers on both 
engines; 2) choke heating; 3) inter- 
cooler (provision has been made for a 
secondary intercooler and the turbine 
cooling unit); and 4) pressure and tem- 
perature regulating equipment. 

Upon request of several airlines 
which have to operate from secondary 
airfields, Fokker has decided to incor- 
porate a modification in the production 
aircraft, allowing the optional use of 
larger tires with the result that the tire 
pressure of the main landing gear can be 
reduced to approximately 60 lbs./sq. in. 
The front fuselage, bottom section and 
nacelles of the fourth prototype are now 
in their jigs. This prototype will be used 
for fatigue testing. 


News Briefs 


MANUFACTURING MILITARY 


* Howard Hughes will build in 
Florida a plant “which will engage in 
the design, development and manufac- 
ture of airplanes.” Location of the facil- 
ity, which will require a 30,000-acre 
site, was not disclosed. 

* Raytheon Manufacturing Co., 
Waltham, Mass., received one of its 
largest military contracts in recent years, 
$46 million to build airborne electronic 
equipment for USAF. Company also 
received a $5 million contract to equip 
15 major Canadian airports with airport 
and airways surveillance radar. 

® Within 10 years unmanned or 
guided missiles could be used to carry 
a substantial portion of air freight, ac- 
cording to Dr. Simon Ramo, executive 
v.p. of Ramo-Wooldridge Corp. 

©j. F. (Skeets) Coleman, project 
pilot on Convair’s XFY-1 VTO aircraft, 
resigned from the company’s flight test 
oll He did not announce future plans. 





AMERICAN AVIATION 




















*A trainer version of the Grum- 
man Cougar, the F9F-8T, has made its 
first flight. Grumman has Navy con- 
tracts for more than 100 of the two 
seater jets, 

® Convair’s Palmdale, Calif., facil- 
ity has one Martin B-57 and will 
shortly receive another from USAF to 
serve as high-flying “targets” for the 
F-102A interceptor. Plane’s electronic 
fire-control equipment will “fire” at the 
twin-jet bombers. Hits and misses are 
recorded electronically. 

* Vertol Aircraft Corp. adopted an 
amendment to its by-laws aimed at 
ousting Frank Piasecki and two other 
minority directors from the board. The 
three are now with Piasecki Aircraft 
Corp., formed by Piasecki last June after 
he failed to win reelection as chairman 
of Vertol, then known as Piasecki Heli- 
copter Corp. 

*Air Defense Command was 
awarded the 1955 Daedalian Trophy for 
flying safety. ADC cut its major acci- 
dent rate for all planes 52% below 1954 
(58% in the case of jets). 

* Boeing Airplane Co. will open a 
European office of its transport division 
in Geneva, Switzerland. K. J. Luplow, 
formerly foreign sales manager, has 
been named director. 

® Fairchild’s Petrel air-to-surface 
guided missile has gone into fleet op- 
erational use, the Navy said. 

® Sperry Gyroscope Co., division of 
Sperry-Rand Corp., announced a new 
flight control system for jet airliners 
that features automatic navigation and 
precision flight control. Called the SP- 
30, the system uses transistors and mag- 
netic amplifiers without vacuum tubes 
for smooth flight of jets flying up to 
sonic speeds. 

* New flight laboratory of Radio 
Corp. of America is now in limited 
operation at New Castle County Air- 
port, Delaware. It will be completely 
equipped by May. 

*Clemco Aero Products Inc. is a 
new company formed at 210 E. Man- 
ville St., Compton, Calif. John D. 
Taylor is president. Clemco will engage 
in machining missile fins and aircraft 
structural sections, milling of wing 
skins, and production of quick dis- 
connect fittings for aircraft and missile 
pneumatic lines. 

* Production Research Corp., 
Thornwood, N.Y., manufacturer of 
electronic and electro-mechanical de- 
vices, is now controlled by a group 
headed by Harrison Johnston and 
Everett Frank. Johnston, former man- 
ager of Ampex Corp.’s international 
division, was elected president. 

* Voluntary petition in bankruptcy 
was filed in U.S. District Court, North- 
ern District of Illinois, by Midway Air- 
lines, Chicago air taxi operator, which 
suspended flying early this month 
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* William D. Kent was re-lected 
president of Flight Engineers Inter- 
national Association union for a one- 
year term. 

® Survey of 35,000 guests at Miami 
Beach hotels over a two-year period 
showed that 34% arrived in Miami by 
air, 489% by private auto and 13.1% by 
rail. About 63% of guests stayed four to 
13 days. Survey was conducted by Uni- 
versity of Miami for Miami Beach Hotel 
Association, 

*Air Force contract to develop a 
precision tracking system for ballistic 
missiles has been awarded to Cubic 


Corp., San Diego. 

*Lockheed Aircraft’s Georgia Divi- 
sion and International Association of 
Machinists signed a new two-year labor 
contract. It provides wage increases 
ranging from 6¢ to 17¢ per hr. and 
averaging about I1¢. 


TRANSPORT 

* Eastern Air Lines and Colonial 
Airlines advised CAB they will com- 
plete their merger on May 31 and that 
EAL will begin flying over the merged 
route on June 1. 

® Capital Airlines collected a full 
$1.1 million insurance covering the 
Feb. 20 landing accident of a Viscount 
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at Chicago. Disposition of the plane, 
still undetermined, is in the hands of 
Aero Associates, New York, U.S. rep- 
presentative of interests insuring the 
company’s turboprops. 

Western Air Lines will open serv- 
ice May | on its new San Francisco-Salt 
Lake City-Denver route. 

Calitornia Eastern Aviation ordered 
three 1049H Super Constellauons trom 
Lockheed, with deliveries starting im 
late spring of 1957. 

Scandinavian Airlines System has 
selected the Pratt & Whitney J 14 (J75) 
to power its fleet of seven Douglas DC-8 
jet Wansports, 

United Air Lines stockholders au- 
thorized the company to increase au- 
thorization for issuance of preferred 
stock from 300,000 to 600,000 shares 
($100 par). UAL emphasized, however, 
that there is no immediate need for the 
additional financing made possible. 

*Pan American World Airways 
will retire its Constellations and Convair 
240s next fall. 

* TWA completed the move to its 
new $5.5 million engine overhaul fa- 
cility at Kansas City’s Mid-Continent 
Airport. The overhaul plant is part of a 
$25 million investment TWA is making 
at the airport. 

* American Airlines in 1955 be- 
came the first airline in the world to 
carry more than 7 million passengers 
in a year. The 7.3 million passenger 
total was more than twice the number 
carried in 1950. AA also carried 69.5 
million freight ton-miles, a new industry 
high. 

* Aircraft Engineering Foundation’s 
“Super C46” has been certificated by 
CAA, 

* Trans-Canada Air Lines said that 
in the first eight months of Viscount 
operations each plane had average utili- 
zation of eight hours a day. Utilization 
per revenue aircraft was seven hours. 





Announced Turbine Transport 
Orders 


AS OF APRIL 10, 1956 
AIRLINE TYPE NO, DELIVERY 
Aer Lingus Fokker F-27 4 Late 1958 
Aer Lingus Viscount 7 In Progress 
Air Austria Viscount 4 1957 
Ait France Viscount 12 Completed 
Air France Caravelle 12 1958 
Air France 707 10 1960 
American Electra 35 August 1958 
American 707 30 March 1959 
BEA Viscount 67 In Progress 
BEA Vanguard 20 1959/ 
BOAC Britannia 33 In Progress 
BOAC Viscount 8 1957 
BOAC Comet 4 19 «61958 
Braathens Viscount | in Progress 
Braniff 5 October 1959 
Braniff Electra 9 May 1959 
Butler Viscount 2 Completed 
BWIA Viscount 8 In Progress 
Canadian Pacific Britannia 4 1957 
Capital Viscount 60 In Progress 
Central African Viscount 5 Spring 1956 
Continental Viscount 1S 1958 
Continental 707 4 May 1959 
Cubana Viscount 3 Early 1956 
Delta DC-8 & June 1959 
Eastern Electra 40 August 1958 
Eastern oc-8 19 May 1959 
El Al Britannia 3 March 1957 
Hongkong Airways Viscount 2 Late 1956 
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AIRLINE 
Hunting-Clan 
Indian Airlines 
Iranian Airways 
Iraqi Airways 
Japan Air Lines 
KLM 


Lufthansa 
Mackey 
Misrair 
National 
National 
NZNAC 


TYPE 


Viscount 
Viscount 
Viscount 
Viscount 


8 
DC-8 
Electra 
Viscount 
Fokker F-27 
Viscount 
Viscount 
Fokker F-27 
Viscount 
DC 
Electra 
Viscount 


z 
° 


wohewnrswrodenawun 


. DELIVERY 


In Progress 
Late 1957 
1958 


In Progress 
1960 


March 1960 
September |957 
1957 


1957/58 
Completed 
1958/59 
Late 1957 
Completed 
Early 1959 
April 1959 
Late 1957 





AIRLINE 

Fred Olsen 

PAA 

PAA 

PANAGRA 

Philippine Air 
Lines 


TWA 
United 
Union of Burma 


TYPE 
Viscount 
707 


D0C-8 
0C-8 


Viscount 
Viscount 


DC-8 
DC-8 
Viscount 
Viscount 
Viscount 
707 

DC-8 
Viscount 


z 
° 


we 


wa 
wOoaneenn~ 





. DELIVERY 


In Progress 
December |958 
December 1959 
Early 1960 


1958 

1958 

1960 

Early 1960 
Spring 1960 
In Progress 
In Progress 
Mid-1957 
April 1959 
May 1959 
Early 1957 
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SERVING INDIANA, 
OHIO, MICHIGAN, 
PENNSYLVANIA, 
AND ILLINOIS 


We the employees and new owners of Lake Central Airlines, are 
proud of our reputation as the “Friendly” airline. Each of us—mechanic, 
stewardess, pilot, station agent, office worker—is now a member of 
Lake Central's Sales Staff, and our product is SERVICE. Every passenger 
that boards a Centraliner is made to feel as if he were the most 
important person ever to fly via L. C. A... . because he is! His comfort, 
his safety, and his convenience are our sincere concern. When it comes 
to passenger service, nothing is considered “above and beyond the 
call of duty.” We are selling more than just air transportation, we are 


selling SERVICE! 


THE WORLD'S ONLY EMPLOYEE-OWNED AIRLINE 


WIM IMTS 
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Take a Heading for Reading Wanted to Puy 
ror Tee Gest we rir OS-s one wend 
MAINTENANCE — OVERHAUL — MODIFICATION — INSTALLATION Fig A me Fh yh 
etc. Prefer runout or needing work. Airline, 
READING AVIATION SERVICE, INC. passenger, cargo, Wright, Pratt & Whitney, 
MUNICIPAL AIRPORT, READING, PENNSYLVANIA etc. State Price, time, quantity, type engines. 
PHONE 3-5255 We are not brokers 
Remmert-Werner, inc, Lambert Field, St. Louis Mo. 
GRUMMAN MALLARD — Serial J-29 WANTED: Good used late model Beech 


D18S or E18S. Also interested in a used 


s i executive Lodestar or DC-3 in good condi- 
Now in overhaul—can be finished to your colors and yy vy Ray FAQ GY 



































| specifications. Box 2408, Jacksonville, Florida. 
AIRFRAME TOTAL TIME: ................. 2300 hours 
| FOR SALE 
AIRFRAME TIME SOH ............. ‘oie 50 hours 
EE CE GE, dh ctadencccvsceness ; 50 hours 3 WILCOX 99A H.F. Transmitters P&W 
R1830 & DC-3 Parts. 
t 
Sale or lease terms on reques HAWAIIAN AIRLINES LIMITED 
WILLIAM c. WOLD ASSOCIATES P. O. Box 3287 Honolulu, T. H. 
516 FIFTH AVENUE, NEW YORE 36, N. Y. 
Cable: BILLWOLD Tel.: Murray Hill 7-2050 
“D18S Beechcraft, N-603D, Serial A-599, 
Manufactured 1952, Painted Red and 
phen a + y Pilot, I1.L.8. Auto 
oupler, e@ path receiver with Col- 
Lambert Picié Remmert - Werner lins slope antenna, Dual ARC omni, 36 
St. Louis, Mo. f channel Lear transceiver, 3 light marker, 
UNC. pErshing 1-1710 a one (1) A.R.N. 7 A.D.F. Grimes eyebrow 
he A D A Re lighting. rotating beacon, nose taxi 
has COLLINS ghts, new type altitude control, De- 
icing and propeller Anti-Icing Equip- 
17L4-17M -51R-51V-51X-51Z Bendix R.C.A. C-band X-band ment,  Hydromatic Propellers, | Pull 
r . : ‘eathering, e nalyzer, indshield 
communications - navigation Lambert Field St. Louis, Mo. Wiper, Auxiliary 80 Gal. Gas tank, super 
soundproofing, Control surface lock, 














couch and two (2) extra chairs, Deluxe 
instrumentation with dual flight group, 
Cabin tables, Thermos bottle installa- 
tion, Pilot relief tube and toilet, new 
tires. Like new. 

HEPPENSTALL COMPANY 

4620 Hatfield Street 

Pittsburgh 1, Pennsylvania 

MAyflower 1-2000 R. L. Ritenbaugh” 


FOR THAT 











Only $9.90 Each. Brand new Grimes Re- 
tractable 12 V landing lights in factory 
cartons. 8” AN3095-1A. Jack Schultheis, 
Linthicum, Maryland. 
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C-POWER FOR C46's 


(with F-type tail conversion) 























Immediate Delivery 
We stock, overhaul, and install 
WRIGHT PRATT & WHITNEY 


@ PROVEN @ ACCEPTED R1820 R1830 


by months of actual operation... by the CAA, Canadian and South -202, -56, -72 -75, -92, -94 
American aviation authorities .. . 


@ INSTALLED R2000 R1340 R985 


by L. B. Smith Aircraft Corporation a USED 











—experienced in all types of C-46 by U.S. Scheduled airline and air and our most popular DC3 engine 
passenger and cargo conversions... freight lines for cargo operation... R1830 - SUPER - $2 

The Pratt and Whitney R 2800 C-series engine ENGINE WORKS 
has added that extra margin of safety, speed and econ- Lambert Field Inc. St. Louls, Me. 
omy to make the C-46, with F-type tail conversion, a 

highly competitive and revenve-producing aircraft. BUSINESS OPPORTUNITY 








COMPLETE R 2800 C-series engine in- 
stallations and all necessary airframe $250,000 AND UP 


modifications including the F-type tail : - nin anaes Available for any good airline, aircraft 
conversion are NOW AVAILABLE. ° BE. . _? " or guided missile company, or proposi- 
tion. Please send particulars to Box 966, 
Call, write or wire: Herrol Bellomy, 

. : — : American Aviation Magazine, 1001 Ver- 
executive vice president International Airport, Miami 48, Florida, NEwton 4-0611 ment Ane, Wachingten 6 BD. ©. 



































BULLETIN BOARD Experience Pays Off at 


=z] Sp 


Werner 
— GUIDED MISSILE SECTION 


Maintenance Overhaul 
Inspection Conversion 





Inc. of Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 
Specialists In 














Help Wanted 





RESEARCH ANALYST—leading airline in 
eastern city. Age 28-35 preferred. Box 950, | 
AMERICAN AVIATION Magazine, 1001 
Vermont Ave., N. W., Washington 5, D. Cc. | 


AVIATION JOBS—Names and addresses of 
companies to contact, $2.00. Fitzgerald. 
(Chicago Division), Dept. A-18, 815 Country- 
side Drive, Wheaton, Illinois. 


WANTED—MAJOR OIL COMPANY Co-Pilot 
Executive fiying DeHavilland Dove, Rocky 
Mountain Area, under 35. Must hold valid 
commercial flying license, radio operator’s 
permit, and CAA mechanic’s license. In- 
strument rating desirable. Give full de- | 
tails when replying. Box 963, AMERICAN | 
AVIATION Magazine, 1001 Vermont Ave., 
N. W., Washington 5, D. C. 

WANTED: Aircraft radio technicians; ex- 
perience desirable; second class radio li- 
cense required. Based at Las Vegas, Nevada. 
Contact R. W. Mohr, Bonanza Air Lines, 
Inc., P. O. Box 391, Las Vegas, Nevada. 
Telephone DUdley 4-6600. 














Unusual Job SYSTEMS 
ANALYSIS 


0 rtu n | tl es Senior Engineers are needed with extensive 
backgrounds in the over-all dynamic be- 
havior of missiles and weapons systems, as 


well as airframe systems of a missile, 
particularly in terms of weapon perform- 


”” for: ance, to work with analogue computers, 
| . digital differential analyzers, breadboards, 
Prototypes of missiles and missile equip- 


ment, and special mechanical and electronic 
. simulators. Experience with aerodynamics, 
| servo-mechanisms, electronics, heat trans- 


TEST EQUIPMENT | iss = S04 wim 


Experienced engineers required for 


WHAT IS 
“THE FIRST ORDER OF 

















design of precision electronic and 








electro-mechanical automatic test 
Many must items in the day's busi- equipment and instrumentation. Pro- Bendix Guided Missiles offer interest- 
. he A ° gramming, signal generation from ing job opportunities for Senior En- 
ness are set aside when the Ameri- low frequency to microwave, ana- gineers, Assistant Engineers, Junior 
can Aviation DAILY arrives on the logue and digital data handling, and Engineers and Technicians. 

: : . . * go-no-go comparators and indicators A thirty-six page book, ‘Your Future 
desk of a key executive in the indus are involved. in Guided Missiles", describing in de- 
try. That's because the DAILY is tail the many phases of our guided 
first reading for aviation’s leaders, missile operation and the job oppor- 

tunities available to you, will be sent 


ever since it began in 1939. The ELECTRONIC to you on request. Write for your copy 


DAILY offers these leaders, and all es today. BENDIX PRODUCTS DIVISION—MIS- 
Sige ee es GUIDANCE sites, 408F, Bendix Drive, South Bend, 
others interested in aviation, up-to- ; 
Indiana. 
the-moment information about Senior Electronic Engineers are 


needed to design and develop guid- 


ri ‘ v ing place : ; 
Ceny SS Sven tak dee ance systems for a major guided 


AS IT HAPPENS. missile project. Backgrounds in mi- 
crowave, radar and servo systems are 

For a sample copy, forward your required. 

request to Dept. B. American Avia- Senior Mechanical Engineers are 

tion DAILY, {An American Avia- needed to design and develop elec- 


° . . tronic packaging for complex mis- 
tion Publication) 1001 Vermont eile quidence sytome. 


Avenue, N.W., Washington 5, D. C. 
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Although I had slept fitfully dur- 
ing most of the night I must have 
fallen sound asleep about dawn because 
when I awakened and looked at my 
watch it was 8:30. I could see daylight 
through the compartment curtain. 

I sleep in so many different places 
that I always go through that momen- 
tary flash of regaining consciousness 
to determine where I am. This time I 
realized I was on a train, quite a rare 
occurrence for me. In nothing flat I got 
my bearings. Of course, I was still on 
the Red Arrow midnight express be- 
tween Leningrad and Moscow. It was 
no dream. This was it. And how could 
I have slept so late when I had in- 
tended being up at dawn to watch the 
countryside? 

In a rush I opened the curtains 
and looked out. It was daylight, but 
wintery grey. It was snowing (as usual). 
We were passing through country of 
open flelds patched with woods. There 
were clusters of evergreens cloaked with 
snow, one of nature’s most wonderful 
sights. Then we passed a village with 
its wooden houses clinging close to- 
gether and footpaths through the snow. 
No life was discernible. It was a real 
winter scene. 


385 Miles Straight Track 


Without missing anything outside, 
I dressed quickly. Then I washed my 
face in the washroom I shared with the 
adjoining compartment, deciding to 
pass up shaving until I got to my hotel 
in Moscow. The train was moving at 
about 40 or 45 miles an hour. And I 
should mention that the tracks were 
absolutely straight for 385 miles. Some- 
time last century a czar drew a straight 
line between Moscow and Leningrad 
and gave orders to build a railroad 
without a bend anywhere. (The dicta- 
torial approach in Russia wasn’t new 
with Stalin). 


The Red Arrow after arrival in Moscow. 
Photo snapped by Lennart Rehnavist of SAS. 


WAYNE W. PARRISH 





The Red Arrow Wings Into Moscow 


The porter was alert to my getting 
up because he knocked on my door and 
mentioned the only Russian word I 
knew—for tea. I nodded yes. It was 
quite welcome. Then a girl came 
through the car with a _ basket of 
salami, caviar and rolls. (There was no 
diner.) Salami not being my idea of a 
cozy breakfast, and caviar not being 
to my liking at any time of day or 
night, I picked out a large roll that 
had some sort of sugary stuff on top. 


Mr. P. Gets Surprise 


I had heard the jingling of coins in 
her pocket, so I assumed there was a 
charge. I held in my hand all of the 
ruble and kopek coins I had so she 
could pick out the right amount. By 
all the saints and sinners of this cock- 
eyed globe if she didn’t grab up every 
dadgummed coin and prance out of the 
compartment with some expression that 
must have meant thanks. I don’t know 
how much change I had but I made a 
little note that I was making a liberal 
contribution to the consumer economy 
of the USS.R. and began eating the 
most expensive sweet roll to be found 
outside the Beverly Hilton in Los 
Angeles. 

(I found out that Communism 
doesn’t mean share the wealth, it 
means take it all away. They must have 
learned the technique from Chicago 
taxi drivers!) 

While sitting at my table by the 
window drinking tea and eating my roll 
and feeling danged proud of myself for 
being on the Red Arrow Moscow-bound, 
there came into the train view a sight 
which made my heart leap with excite- 
ment. 


Prison Camp Or - - - ? 


Right before my eyes and below the 
track level was a layout which fit 
exactly the pattern of a concentration 
camp I had seen described in detail 
only recently in an American magazine. 
Could it be, I asked myself, that as a 
tourist I was actually seeing one of 
these things? 

Naturally I have no idea whether 
it was an ordinary prison camp for 
criminals or a political prison or a 
slave camp or what. But there was the 
tall outer stockade rimmed with barbed 
wire. 

The guard houses were not in the 
corners, but midway along the three 
sides within my view. Searchlights 
were in the corners. Then there was 
an inner and somewhat lower stockade, 
also rimmed with barbed wire, separ- 
ated from the outer stockade by a 


clear passageway or “moat” about 
fifteen or twenty feet in width. The 
guards had a perfectly clear view of 
the “moat”, making it extremely dif- 
ficult if not impossible for anyone to 
escape. 

I couldn’t tell how far the camp 
stretched away from the tracks because 
it disappeared beyond a hill, but in my 
view were wooden barracks of various 
dimensions. In the yard were a few 
figures standing in the snow. I had only 
a passing moment to take in the whole 
scene but I was struck by the fact that 
it fitted exactly the description I had 
read not so long ago. By my watch we 
were just one hour west of Moscow. So 
if you go by train, look for this camp 
north of the tracks by timing your 
schedule. 

We passed through several small 
factory towns. The buildings were 
lighted to compensate for the dull day- 
light and there were people and trucks 
moving about. Whenever a road came 
into view I noted that it was not paved 
and that traffic hadn’t been too heavy. 
In passing villages I noted that there 
were mainly footpaths through the 
snow-covered streets. 


Suddenly It’s Moscow 


More trains began passing us from 
the opposite direction and then I 
spotted some electric commuter-type 
trains and realized we were getting 
near Moscow. The towns became larger. 
We were due to arrive at 9:45 but clear 
up to within five minutes of arrival 
we were still in open country inter- 
spersed with villages and towns. Quite 
suddenly we arrived within the city 
and in only a few minutes we were at 
the main station. Russian cities are 
very compact. It was quite a contrast to 
the long trek through suburbs and 
industrial areas to the center of any 
large American city. 

So here I was in Moscow. Hardly 
before I had time to put on my coat 
an Intourist representative accom- 
panied by a porter had sought out my 
compartment and welcomed me in 
friendly style to the Soviet capital. We 
left the car along with the military 
brass and other elite and walked down 
the open station platform and there 
waiting for me with camera in hand 
was my old friend Lennart Rehngqvist, 
the Scandinavian Airlines manager for 
Helsinki who was in Moscow on busi- 
ness. 

He snapped several photos and bid 
me welcome. So Moscow wasn’t so cold 
after all. With a reception committee 
of two, I was really living it up. 


(To be continued) 
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«SPRING-SUMMER 1956 EDITION 


JUST OFF PRESS. 








More than 25,000 executives, (and their job 
titles), companies, products, organizations are 
registered, classified and cross-indexed for fast 
reference in this new, completely revised 33rd 
Edition of the World-Wide Aviation Directory. 
Contents include sections covering: Air Transpor- 
tation. Washington Representatives (for air trans- 
port, manufacturers). Foreign Aircraft and Engine 
Manufacturers’ Offices in North America. Manu- 
facturing (aircraft, helicopters, guided missile, 
engine, propeller). Equipment Manufacturers and 
Equipment Buyers Guide. Special Services. U. S. 
Terminal Airports. Aviation Publications, Or- 
ganizations, Associations. Government. Interna- 
tional Section. Indexes of Companies, Personnel. 


Directory is published in revised Spring-Summer, 
Fall-Winter Editions. $7.50 per copy. Order from: 
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® USE THE PREPAID reply cards on this page for full in- 


formation about any 
AMERICAN AVIATION. 


product or 





Reader Service 


service advertised in 


To get this data, fill out page numbers in spaces provided on 
cards. If more than one advertiser appears on a page, please 


fill in advertiser’s name. 


®* FOR INFORMATION concerning New Products, 


Technical 


Literature, or equipment mentioned in the editorial pages 


of this issue: 


Please circle the numbers shown on the reply card which corres- 
pond to the numbers appearing beneath the items described 


in AMERICAN AVIATION. 
* YOUR REQUESTS for 


information will be 


forwarded 


promptly to the companies concerned. 





INDUSTRY AIDS FOR THE ASKING 


Useful, literature, films, etc. on a variety of technical and 


engineering subjects 


SHIPPING BY AIR. A revised edition 
of a booklet titled “How to Ship by Air 
in Corrugated Boxes," 24 pp., is offered 
by Hinde & Dauch, a subsidiary of West 
Virginia Pulp and Paper Co 
Circle No. 100 on Reader Service Card. 


SAFETY INSTRUCTIONS. The Agricul- 
tural Aircraft Association, Inc. offers 
copies of Delta Air Lines’ instructions 
to its aerial applicator personnel, com- 
piled under the direction of Dr. B. R. 
Coad, manager of the company’s agri- 
cultural division. 
Circle No. 101 on Reader Service Card. 


SYNCHROS AND SERVO MOTORS. 
Characteristics of some 140 synchros, 
servo motors and resolvers are given in 
Bulletin 376 issued by Norden-Ketay 
Corp. Another bulletin, No. 380, gives 
specifications and characteristics of 
gyros and potentiometers made by the 
company's Gyromechanisms Division. 
Circle No. 102 on Reader Service Card. 


TANDEM TRANSISTORS. Marvelco Elec- 
tronics Div., National Aircraft Corp. 
offers a 4-page technical bulletin on its 
new tandem transistor, containing illus- 
trations of circuitry, specifications and 
applications. 
Circle No. 103 on Reader Service Card. 


TUBULAR PRODUCTS. A 4-page folder 
(TDC-182) containing information about 
machining operations on seamless and 
welded tubular products, including air- 
craft tubing, is available from the Bab- 
cock & Wilcox Co. 
Circle No. 104 on Reader Service Card. 


ELECTRONIC TUBES. Chatham Elec- 
tronics Div., Gera rp. has issued a 
4-page folder describing its rectifiers, 
twin power triodes, voltage regulators 
and reference tubes, thyratrons, clipper 
diodes and special- -purpose tubes. 
Circle No. 105 on Reader Service Card. 


VOLTAGE REGULATORS. A bulletin of- 
fered by Arga Div., Beckman Instru- 


ments, Inc. describes three types of ac 

voltage regulators that combine mag- 

netic and transistor components. An- 

other Arga bulletin describes frequency 
limit indicators. 

Circle No. 106 on Reader Service Card. 


free unless otherwise noted. 


FILTERS. Cuno Engineering Corp. has 
issued a 4-page catalog (MK-170) de- 
scribing its new high-capacity ‘Micro- 
Klean filter for gasoline and aviation 
fuels, process liquids, water, Diesel fuel 
and lubricants. 
Circle No. 107 on Reader Service Card. 


CHEMICAL WIRE STRIPPERS. A 4 
page folder describing Lonco chemical 
wire strippers for stripping magnet wire 
insulation from armature and coil leads 
is offered by London Chemical Co., Inc. 
Circle No. 108 on Reader Service Card. 





Several research reports for the Air 
Force and one report of the Civil Aero- 
nautics Administration are available 
from the Office of Technical Services, 
U.S. Department of Commerce. 

AF reports are: 

PB 111764, Development of Room- 
Temperature-Curing Structural Adhesives 
for Metals, Bjorkstein Research Labora- 
tories, Inc. 89pp. Price, $2.25. Supple- 
ment, PB 111764S, same title. 49pp. 
Price, $1.25. The report describes test- 
ing procedures that led to the develop- 
ment of metal-to-metal adhesive suitable 
for the fabrication and field repair of 
certain airframe structural parts when 
the use of heating or pressurizing equip- 

ment would be Eorccaealen 

PB 11167, Structural Changes of 
Commercial Titanium and Titanium-Base 
Alloys on Heat Treatment, Armour Re- 
search Foundation for Wright Air De- 
velopment Center, 123pp. Price, $3.25. 

PB 111881, The Effect of Grain Size 
on the Mechanical Properties of Titan- 
ium and Its Alloys, Batelle Memorial In- 
stitute for Wright ADC. 150pp. Price, 
$3.75. 

PB 111898, Tensile Properties and 
Rheotropic Behavior of Titanium Alloys 
and Molybdenum, Case Institute of 
Technology for Wright ADC. 135pp. 
Price, $3.50. 

PB 111776, Evaluation of Rho/Theta 
Transponder System, prepared for Air 
Navigation Development Board by 
CAA's Technical Development and 
Evaluation Center, Indianapolis. Price, 


$2.25. 
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More power, 
range and payloa 
for the world’s 
finest airline 
transports 











































NEW 
EA-1 SERIES 
TURBO COMPOUND 


The newest versions of America’s luxury airliners — 


the Douglas DC-Seven Seas” and the Lockheed 
1649-A Super Constellation — are powered by an 
advanced version of the world-famous Curtiss-Wright 
Turbo Compound engine. Providing more power for 
greater loads over new, longer routes, the EA-1 Series 
Turbo Compound develops 3400 horsepower for 
take-off . . . 150 extra horsepower for getting heavier 
loads to altitude faster . . . extra staying power that 
increases range to more than 6000 miles non-stop. 


Turbo Compounds have been selected by 39 of 
the world’s leading airlines. This virtually unanimous 
selection emphasizes the superior economy, efficiency 
and power of this engine that has now flown more than 
17 billion seat miles with a perfect safety record. Pow- 
ering advanced military as well as commercial aircraft 
the world over, the Turbo Compound has the greatest 
fuel economy and highest power-to-weight ratio of 
any engine of similar size — is designed with still 
greater power in reserve for the bigger planes and 
payloads of tomorrow. Future schedules provide for 
over 100 million seat miles per day to be flown in 
luxury transports powered by the Curtiss-Wright 
Turbo Compound. 


WRIGHT AERONAUTICAL DIVISION 


URTISS-WRIGHT 


CORPORATION + WOOD-RIDGE, N. J. 





YOUNG MEN! JOIN THE U. S. AIR FORCE 





i> 


investigate Career Opportunities 
at your Nearest Recruiting Office 














Phillips 66 
PRESENTS 
miLESTONES IN 


Smallest Airport 


The experiment. of an Air Force jet fighter-bomber 
leaping into the air from a truck reveals some inter- 
esting developments in future air combat. Should 
large forward airfields be knocked out, it will still 
be possible to give troops close air support or to 
carry out other fighter-bomber missions. 

The fighter is launched from a heavy truck hooked 
to a caterpillar tractor. The truck is equipped with 
a launching device used to launch the Martin 
Matador guided missile. The truck can be taken to 
any spot and when a mission is ordered, the pilot 
“entrucks,” runs his jet engine at full speed, sets 
off a “booster bottle’’—and the plane takes off. 


AVIATION PRODUCTS 


AVIATION 
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The first Wright planes were assisted on the take-off 
by a launching device. The plane was attached to a 
cable. The cable rafi through pulleys and was hooked 
toa heavy weight, suspended in a tripod mast. When 
the weight was dropped, the plane was shot forward 
into the air. : 


’ 
#, It’s Performance that Counts! 
yg mana nee? performer in research and 
Phillips Pa é tO meet aviation needs, 
ee sey “s cum Company took an ac. 
a, t . early, crucial setting up of 
ee Phillies non luels and lubricants, 
reed illips has led the way in the 
P Suction of many of the major ingredi 
ents of aviation £asolines, nel 
yen) Phillips Petroleum Company 
' he ighest yield of aviation gasoline 
per barrel of crude oil processed. 7 





In aircraft fuels, it’ 
Paige a Its performance that 
Ss. military and com 
seat yi mercial 
Operators know they get Super perform 
ance from Phillips 66 Products 


; AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 
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